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Kaylock Clip-on nuts cut installation costs 

Reduce installed fastener cost— riveting is eliminated. Kaylock clip-on nuts, both floating and non-floating 
are useful in secondary structure and non-structural aerospace applications and electronic packaging. 

The clip-on nut, simply pushed on, is retained by its spring action on sheet thickness of .020" to .150". 

The Kaylock clip-on nut has the famous patented elliptical locking device and meets requirements of 
MIL-N-25027 for self-locking, torque-out and strength. Write today for Bulletin 2601. 
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Box 2001, Terminal Annex, Los Angeles 54, Calif. 



Why is this the world’s most reliable 
jet airline tire? 

Airline records show the Red Streak by Goodyear is so ruggedly built it gives 
up to 15% more landings per tire. These are the reasons why: 



REASON #1: 

Shredded Wire Shield . . 

. . . located between the tread I 
rubber and the tire carcass. Pro- I 
tects carcass from cuts, keeps I 
small cuts from growing. The I 
Payoff : Tires preserved for 
treading (often as much i 
times) . . . early tire failures vir- I 
tually eliminated . . . equipment efficiency increased. 

REASON #2: Reinforcing Tread Ply . . . 

. . . buried deep in tread, permits use o£ extra rubber in 
tread. The Payoff: Tires protected from hazardous tread 
■ chunking and peeling under se- 
■e high-speed, heavy-load op- 
I erating conditions of jet trans- 
I ports . . . tread life increased. 
REASON #3: 

Automatic Wear Indicator . . . 

. . . Unlike other wear indicators, 
red tread ply actually strength- 
is tire . . . starts to show when 



80% of the tread is gone . . . tells when tire-change tin 
is near. The Payoff : Safety factor increased . . . tire i 
spection made faster, easier . . . inspection costs cut. 

REASON #4: 

Low-Profile Rib Tread Design . . 

. . . puts more rubber where tir 
meets runway . . . furnishes best I 
balance for maximum tread I 
wear and coefficient of friction I 
under all runway conditions — I 
snow/ice/wet/dry. The Payoff: T 
Tread life increased . . . braking I 
better . . . landings made safer, surer. 

AND REMEMBER . . . 

... the Red Streak Jet Tire by Goodyear 
specially compounded tread rubber, compi 
balanced-ply construction, special super-s 
high-pressure cures and quality control t 
tire at 140 points during production. 

Why not get the world’s most reliable . . . 
nomical . . . tire on the wheels of your jets 
year, Aviation Products. Dept. C-1715. A 
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SPERRY PHASE-LOCKS BWO’S BY SIGNAL INJECTION 
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10-30mW power 
at 48 to 86 Gc, 
and just as stable 


Local oscillator output frequency 
control by injection phase-locking, 
heretofore unavailable in the milli- 
meter region, is now available with 
two new Sperry BWO’s. 

Sperry Electronic Tube Division is 
offering two new BWO's — the SBM- 
421, voltage tunable from 48 to 63 
Gc, and the SBE-402, voltage tun- 
able from 65 to 86 Gc. 

Because of Sperry’s precision de- 
sign and manufacturing techniques, 
the addition of an optional input 
waveguide to these two tubes sim- 
plifies frequency stabilization of 
their outputs. The input waveguide 
is used to introduce a very low- 
power (as little as 1 microwatt) signal 
from an unusually stable frequency 
source. The 10 to 30 mW output of 
the BWO is then slaved to the fre- 
quency stability of the input source. 

Use of this technique can greatly 
simplify the task of millimeter wave 
system designers who require pre- 
cision frequency control. Injection 
phase-locking eliminates compli- 
cated electronic stabilization loops. 
This development is also expected 
to improve the accuracy of doppler 
radar systems and to open many 
new application possibilities in the 
millimeter region of the spectrum. 


A FREE TECHNICAL BOOKLET 

gives full details on new Sperry 
BWO's and their optional injection 
phase-locking feature. For your 
copy, write to Sperry Electronic 
Tube Division, Sperry Rand Cor- 
poration, Gainesville, Florida. 

Also described in the booklet are 
other system-simplifying features of 
the Sperry BWO’s. These include per- 
manent magnet focusing, a gridded 
triode gun, and photo-etched slow- 
wave structures. 

For specific information or quo- 
tation, contact the appropriate 
Sperry Sales Representative: in the 
U.S.A., the nearest office of Cain 
& Co.; in Europe, Sperry- Europe 
Continental, Paris. 



PHOTO-ETCHING of slow-wave structures 
from negatives like this (shown greatly 
enlarged) gives significantly superior per- 
formance to Sperry BWO's. 
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AEROSPACE CALENDAR 


Apr. 1-3— Launch and Space Vehicle Shell 

hite of Aeronautics and Astronautics, El 
Mirador Hotel, Palm Springs, Calif. 

Apr. 1-3— Eighth Midwestern Mechanics 
Conference, Case Institute of Technologv, 
Cleveland. Ohio. 

Apr. 2-3— Eighth Annual Business Aircraft 
Safety Seminar. Flight Safety Founda- 
tion, Barbizon Plaza, New York, N. Y. 
Apr. 2-5— Spring Conference, Airport Oper 
Council, 


a. D.C. 


Hotel, Washing- 
Safety 


Apr. 3-d — t 

Forum. O’Hare Inn, Chicago, in. 

Apr. 4-5— Third Aviation Technician Edu- 
cation Council, Pittsburgh Institute of 
Aeronautics, Pittsburgh, Pa. 

Apr. 8-11— National Aero-Nautical Meeting, 
Production Forum & Aerospace Support 
Equipment Conference, SAE/American 
Society of Naval Engineers, Sheraton- 
Park Hotel, Washington, D. C. 

Apr. 10-1963 National Value Engineering 
Conference. For information: Dr. David 
Miller, coordinator of special programs, 
Los Angeles State College, 5151 State 
College Dr., Los Angeles 32. Calif. 

Apr. 10-11— Fourth Symposium on Engi- 
neering Aspects of Magnetohydrody- 
ics. University of California, Berkeley, 


Calif. 

Apr. 10-11— Photovoltaic Special! 
ing. Institute of Electrical and H 
Engineers, Stabler Hilton Hoti 
ington, D.C. 

Apr. 16— Institute of Navigation's 
(Continued on page 7) 


Meet- 


West 




GSE FOR THE FI04-G 


Keeping the F-104G continuously combat ready for NATO air forces 
is a job that demands assured dependability and efficiency in ground 
support equipment. 


Greer Hydraulics now has available the equipment pictured below 
that specifically meets the support requirements of this power packed 
fighter. This equipment reflects twenty years of design leadership 
and experience. Greer Hydraulics’ quality engineering is known and 
respected in the aviation industry throughout the free world. For 
full details on these and other aircraft test and support equipment, 
contact your Greer representative. 
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Can your present X-ray film detect 
fabric deterioration? 


No test more stringent than detecting flaws in organic material challenges 
any X-ray film. Yet Ansco Superay" H-D easily spots early stages of fabric 
breakdown. 

Let this same ultra-fine grain Class I X-ray film give you the high-defini- 
tion image quality so vital to flaw detection in critical missile and aircraft 
components. 

Get complete data on the specialized characteristics of Superay H-D by 
writing Industrial X-ray Department, Ansco, Binghamton, New York. 
ANSCO— America's first manufacturer of photographic materials . . . since 1842. 


Ansco 


X-RAY FILM 
CHEMICALS 
SERVICE 


AEROSPACE CALENDAR 

(Continued from page 5) 

Region Meeting, Charter House Hotel, 
Anaheim, Calif. 

Apr. 16-17— Ohio Valley Instrument-Auto- 
mation-Elcctronic Exhibition & Sympo- 
sium, Cincinnati Gardens and Carrousel 
Inn, Cincinnati, Ohio. 

Apr. 16-18— National Meeting, Aerospace 
Industries Assn.'s Export Committee, 
Cramcrcy Inn, Washington, D. C. 

Apr. 16-18— Optical Masers Svmposium. 
Waldorf-Astoria, New York, N.Y. Spon- 
sors: Polytechnic Institute of Brooklyn, 
IEEE, American Optical Society, Armed 
Services. 

Apr. 16-19—1963 USAF Aerospace Fluids 
and Lubricants Conference (unclassified), 
San Antonio, Tex. Managed by South- 
west Research Institute. 

Apr. 17-19-Annual Technical Meeting and 
Equipment Exposition, Institute of En- 
vironmental Sciences, Statler Hilton Ho- 
tel, Los Angeles, Calif. 

Apr. 17-19— International Nonlinear Mag- 
netics (INTERMAG) Conference. Insti- 
tute of Electrical and Electronics Engi- 
neers, Shoreham Hotel, Washington. 

Apr. 17-19— Southwestern Conference and 
Electronic Show, Institute of Electrical 
and Electronics Engineers, Dallas Me- 
morial Auditorium, Dallas, Tex. 

Apr. 17-19— Technical Meeting: Nuclear 
Materials for Space Applications, Ameri- 
can Nuclear Society, Ncthcrland Hilton 
Hotel, Cincinnati, Ohio. 

Apr. 22-23— Annual Meeting, National 
Aeronautical Services Assn., Washing- 
ton. D. C. 

Apr. 22-24-Second Manned Space Flight 
Symposium, AIAA/NASA, Marriott Ho- 

Apt. 22-24— Third Annual San Diego Sym- 
posium for Biomedical Engineering, Del 
Webb's Oceanhouse. San Diego, Calif. 

Apr. 23-25— Hypersonic Ramjets Confer- 
ence, AIAA/ASME, Naval Ordnance 
Laboratory, White Oak, Md. 

Apr. 23-25— National Conference on Elec- 
tromagnetic Relays. Oklahoma State Uni- 
versity, Stillwater. Okla. 

Apr. 25-26— Annual Convention, Society of 

HateLNew York, N “^ nccrs ' lncncanil 

Apr. 29-30-1963 Spring Meeting, Western 
States Section/Thc Combustion Institute, 
Vacation Village Motel, San Diego, Calif. 
Sponsor: General Dynamics/ Astronautics. 

Apr. 29-May 2— 54th Annual Scientific 
Meeting, Aerospace Medical Assn., Stat- 
ler Hilton Hotel, Los Angeles, Calif. 

Apt. 29-May 2-22nd A: -' 


cicty of A 


■n-Jeffers 


il Weight 


tional Scientific Radio Union (URSI), 
National Academy of Sciences. National 
Research Council, Washington, D. C. 

Apr. 29-May 3— Annual Conference, Society 
of Photographic Scientists and Engineers, 
Ambassador Hotel. Atlantic City, N.J. 
Co-sponsor: Army Research Office. 

May 1-3— 19th Annual National Forum, 


Pulsed amplifier klystrons, with a history of reliable long life performance in early 
warning systems, are part of the extensive line of Litton microwave tubes and 
display devices. San Carlos, California. Europe: Box 110, Zurich 50, Switzerland. 


IB LITTON INDUSTRIES 

ELECTRON TUBE DIVISION 
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Two cubes with integral sides have their combined volume equal 
to the combined length of their edges. What are the dimensions 
of the cubes ? _ Contributed 


If you're in New York this week attending the IEEE Convention, 
we invite you to meet members of our Data Systems Division at 
the Summit Hotel Career Center. The conversation should prove 
interesting if your experience has been in any of the following 
systems: command and control, air defense, air traffic control, 
ASW, reconnaissance and surveillance, and display. Ask for Mr. 
Lyle Langston at the Summit. You can register by phone. 
answer to last week’s problem: Each tie represents an out- 
lay of 1 1 + 10 v"> + 10 v“ . . . where v = j-Jjj or $26.90. If 
the ties are treated the corresponding outlay per tie will be 
14 + 14 v>» + 14 v s » + . . . or $26.98. Therefore, it is more 
economical not to treat the ties. 

An Equal Opportunity Employer 

m LITTON SYSTEMS, INC. 

Data Systems Division 
Canoga Park, California 
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That's our P-200 platform on your 
lower right. In December of 1958, the 
first P-200 was delivered to Grumman 
for their E-IB aircraft as the heart of 
our LN-1A inertial system. The one 
above is our P-300, weighing in at 
15 pounds and occupying just 0.22 
cubic feet. Despite these reductions, 
we've achieved greater reliability, 
maintainability, and accuracy. As to 
the latter, this miniaturized inertial 
reference platform provides a ran- 
dom drift capability of better than 
0.01 degree per hour. 

Our advanced systems continue 
the development of pure inertial 
navigators and tie astro-trackers and 
doppler radars to inertial systems for 
improved long-term accuracy. The 
projects are long-term, too. 



THAT DEVELOPS THE INERTW 
SYSTEMS OF THE FUTURE? 


Will you contribute to the inertial- 
based systems of the future? You 
will if you're the kind of engineer who 
gets restless resting on his laurels, 
who sets new goals after each suc- 
cess. If you know your way around 
in inertial guidance and/or airborne 
digital computers and associated 
electronic equipment, we invite you 
to investigate Litton Systems. Simply 
send your name and address for an 
application form or your resume for 
immediate action. Write to Mr. J. A. 
Lacy, Guidance and Control Systems 
Division, 5500 Canoga Avenue, 
Woodland Hills, California. An equal 
opportunity employer. 


CB LITTON SYSTEMS, INC. 

Guidance and Control Systems Division 
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(Continued from page 7) 

May 1-9— Third National Conference on the 
Peaceful User of Space. Chicago. III. 

May 2— Manned Space Laboratory Confer- 
ence, AIAA/Acrospace Medical Assn.. 
Statlcr-IIilton Hotel, Los Angeles, Calif. 

May 2-3— Fourth National Symposium on 
Human Factors in Electronics. Institute 
of Electrical and Electronics Engineers, 
Marriott Twin Bridges Motel, Washing- 
ton, D.C. 

May 2-5— International Travel Fair and Fly- 
ing Display. Biggin Hill Airport. Kent, 

May 5-8—1963 Annual Conference, Ameri- 
can Assn, of Airport Executives, Galt 
Ocean Mile. Beach Club and Coral Ridge 
Hotels, Fort Lauderdale. Fla. 

Mav 6-8— Aerospace Reliability and Main- 
tainability Meeting, AIAA/ASME/SAE, 
Washington. D. C. 

May 6-9— Ninth Annual Aerospace Sympo- 
sium, Instrument Society of America, 
jack Tar Hotel, San Francisco. Calif. 

May 7-9— Electronic Components Confer- 
ence. Institute of Electrical and Electron- 
ics Engineers. International Inn, Wash- 
ington. D.C. 

May 9-10— Quarterly Regional Meeting. 
Asm, of Local Transport Airlines, Fort 
Worth, Tex. 

Mav 13-15— National Aerospace Electron- 
ics Conference. IEEE/AIAA. Dayton, 
Ohio. 

May 15-17 — Connecticut General Flight 
Forum's Second National Symposium on 
Air Transportation, Hartford, Conn. 

May 20-22— National Symposium on Micro- 
wave Theory and Techniques, Institute 
of Electrical and Electronics Engineers, 
Miramar Hotel, Santa Monica, Calif. 

May 20-22— National Telemetering Confer- 
ence, Hilton Hotel, Albuquerque. N. M. 

May 21-23— Spring Joint Computer Confer- 
ence. American Federation of Informa- 
tion Processing Societies, Cobo Hall, 
Detroit. Mich. 

May 21-24— 25th Annual Meeting and News 
Conference, Aviation/Spacc Writers 
Assn., Adolphus Hotel, Dallas, Tex. 

May 27-28— Seventh National Conference 
on Product Engineering & Production. 
Institute of Electrical and Electronics En- 
gineers. Continental Hotel, Cambridge, 

June 3-11— COSPAR Fourth International 
Space Science Symposium and Sixth 
Plenary Meeting. Warsaw. Poland. 

June 6-7— Symposium on the Exploration 
of Mars, Denver Hilton Hotel. Denver. 
Colo. Sponsor: American Astronautical 
Society. Co-sponsors: American Astro- 
nomical Society. American Institute of 
Biological Sciences. AIAA Rocky Moun- 
tain Sections, NASA. 

June 7-8— 14th National Maintenance & 
Operations Meeting, Reading Aviation 
Service, Reading, Pa. 

June 7-16— 25tli French International Air 
Show, Le Bourgct, Paris, France, 

June 17-20— Summer Meeting. American 
Institute of Aeronautics and Astronautics 
(AIAA). Hotel Ambassador. Los Angeles. 

June 28-July 3— Second Annual Dorado Fly- 
In, Dorado Beach Hotel, Dorado, Puerto 
Rico. 




A-OK 


ments for the Mercury Capsule have lived up to 
this requirement. These lightweight, low-current 
indicators are backed by unique engineering and 
manufacturing experience dating from the original 
ILS instrumentation, and by a traditional reputa- 
tion for accuracy and reliability. 

Weston has applied this unusual design and pro- 
duction experience in a number of advanced space 

Mercury — More than a third of the Spacecraft's 
analog indicators were supplied by Weston for 
measurement of 14 variables: fuel, coolant and 
oxygen supply, cabin and suit environment, A-C 
and D-C functions. 

Gemini — As a result of the proven reliability of 
Weston instrumentation in Mercury. Weston dual 
indicators have been selected to monitor similar 
variables for Gemini. 

Other projects — Weston instruments , . . proved 
in orbital flight, will accompany astronauts in fu- 
ture manned space probes. Experienced Weston 
engineers can design and supply instrumentation 
to meet your most rigid requirements. Write for 
our aerospace capabilities brochure. Dept. 18. 


WESTON INSTRUMENTS 

Division of Daystrom, Incorporated, Newark 14, New Jersey 

Aerospace Instrumentation • Bimetal Thermometers • Calibration & Test 
Equipment • Panel & Switchboard Meters • Photosensitive Devices • Precision 
Metal Film Resistors • Relays & Tachometers ■ Systems Design & Development 
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RCA MICROELECTRONIC PACKAGES OFFER FOUR 
PROVED WAYS TO MINIATURIZE YOUR CIRCUITS 

RCA's Broad Line of Packaged Circuits Meets Today’s Needs for High Component 
Density, Proved Reliability, Broad Circuit Applications, and Volume Availability 


RCA 


Offer 


Proved Reliability Backed By 
Over 100 Million Element-Hours 


TRION 

INSTRUMENTS 

BECOMES 

LASER 

SYSTEMS 

CENTER 

OF LEAR 
SIEGLER, INC. 




The Defense Dollar: 


Who spends it? Who gets it? 


The obvious answer to the first ques- 
tion is government, of course. In the 
next fiscal year, over 23 billion de- 
fense dollars will be spent by the gov- 
ernment on contracts for the goods 
and services of U. S. companies. 

But government is not the only 
customer for the defense marketer. 
Industry itself is the other important 
customer. And, for many thousands 
of companies, industry is the more 
important customer. 

Consider these facts. Only 100 U.S. 
firms— the leading defense contrac- 
tors— account for three-fourths of the 
dollar value of all prime defense con- 
tracts. But half the dollar value of 
prime contracts is snb-conlracted— 
more than $11 billion in 1961. It is 


conservatively estimated that over 
100,000 firms compete for the many 
billions of dollars of sub-contracts. 

In this complex field, how can you 
reach both buying influences— govern- 
ment and industry— most efficiently? 
In Business Week, the magazine 
that reaches the greatest concentra- 
tion of management decision-makers. 

Business WEEKreaches 8,389 high- 
level government subscribers every 
week. (Your Business Week District 
Manager will be glad to show you 
a list of their names.) Business 
Week also reaches management ex- 
ecutives in every one of the top 100 
companies doing defense business 
with the government. 36,266 subscrib- 
ers— an average of 363 Business 


Week subscribers per company! 


Not only can your advertising in 
Business Week tell leading defense 
contractors about your capabilities, 
it can also promote— to all industry— 
the future commercial applications of 
your products and services to help 
you diversify and grow. 


If you bid for 
the defense dollar 
—and want the 
most effectiveness 
for your advertis- 
ing dollar — your 
message belongs 


BUSINESSWEEK 
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A world of CUSTOM COATING SERVICE 
for the "hot” wear problems of aerospace! 


A new era of high temperature and wear resistance for 
airborne working surfaces has been “orbited” by LINDE’s 
Complete Custom Coating Service! 

Every coating facility— from metallurgical research 
through development, production, and testing— is avail- 
able for the application of coatings of tungsten carbide, 
aluminum oxides, and pure metals to provide top thermal 
resistance and optimum service life. 


Service has the answer to your “hot” wear problems— re- 
gardless of the basic material, size, or configuration of 
the piece involved. If the answer isn’t on our shelf —we’ll 
research to get it! 

Many of today’s important aerospace parts have suc- 
cessfully used Flame-Plated coatings— such as the com- 
bustion chamber of the Agena satellite rocket engine, 
aircraft valves, compressor blades, turbine engine 
seals, rocker arms, and many others. For many 
industrial parts, LINDE’s "prescription” coatings 
have increased service life as much as 40 times! 

Write for full information today — to Flame 
Plating Dept., Linde Company, Division of Union 
Carbide Corporation, 1245 Main St., Indianapolis 
24, Ind. In Canada: Union Carbide Canada Lim- 
ited, Linde Gases Division, Tbronto 12. 

FOR TODAY S WEAR PROBLEMS 


LINDE 

COMPANY 


LINDE— the "one-stop” coating source— evalu- 
ates and specifies the right material and coating 
thickness, the right coating process— utilizing 
either LINDE’s Flame-Plating “detonation gun” 
technique, or Plasma-Plating with its operating 
temperatures ranging up to 30,000° F. ■AlAlOiJH 

o With the industry’s widest experience in metal- (jjaUjiUp 
lie coatings, LINDE’s Complete Custom Coating 
FLAME PLATING: TOMORROW'S COATINGS. 
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U.S. ARMY 


DESIGNED TO LEAD 

“Hands-ol!” flight characteristics of an airplape. "Platform” stability for posi- 
tive target acquisition and fire control. Provision for unprecedented IFR and 
night flight ability. More room, plus built-in growth potential for higher speed, 
higher lift, more demanding missions of the future. 

One reason for these qualities in the Army’s new Hiller OH-5A is an exclusive 
rotor stability augmentation system, proved in a year and a half of flight opera- 
tion. Another is the 0H-5A’s aerodynamic design, the inherent cleanliness of 
design perfection. Another is the rugged structuring of the aircraft itself. 

No halfway ship this — but a thoroughbred light helicopter, fully engineered 
to meet its mission, and forgiving to fly. 


0H q 5. 



The professional pilots of the United States Army deserve the best. 



EDITORIAL 


Military Space Program 


(Air Force Secretary Eugene Zucfcert presented the follow- 
ing picture of the evolving military space program in a recent 
speech at the Air Force Missile Test Center at Cape Can- 
averal, Fla. Because of the recently shifting pattern of 
top-level Pentagon attitudes on the role of the military in 
space, we are presenting excerpts from his remarks. — Ed.) 

While we still have to do all the old jobs assigned to 
airpower, we have the difficult, demanding, challenging, 
and expanding new job to do in space. 

Before I say anything about our future in space, let 
me establish two bench marks. The first is that the Air 
Force needs everything it can get from NASA. NASA 
needs us, too, as the record of how NASA puts things 
into space indicates, but if there weren’t a NASA, the 
same facility and capability would have to be created 
some other way. 

There is reassuring precedent for the principle of hav- 
ing an outside-of-defense civilian agency provide the type 
of support we need. The case at point is the Atomic 
Energy Commission. Our own nuclear weapon flexi- 
bility, as well as the Polaris-carrying submarine is suffi- 
cient testimony. 

The clear lesson for us in the space field is that we 
must put requirements on NASA to meet whatever part 
of our needs can be met in this way. We must utilize 
every possible resource to build the necessary military 
capability and 1 can assure you that NASA is ready to 
respond. Jim Webb, the NASA Administrator, harbors 
no illusions about NASA’s responsibilities in support of 
national defense requirements. 

The second bench mark is that there is no such thing 
as peaceful space or military space. There is just space. 
A new and massive space program in a civilian agency 
was launched nearly five years ago, with— for reasons 
which seemed not unreasonable at the time— a great 
hullabaloo about peaceful objectives. 

USAF Space Goals 

The nation is holding to those peaceful objectives, 
but we also know that the military services will have to 
do the same thing in space that they have always done 
in the media of the land, sea and air. The Air Force 
forward space program is, therefore, aimed at two gen- 
eral objectives. 

The first is to acquire the capability to utilize space 
in support of the military forces operating in the familiar 
environments of land, sea, and air. Space offers new aids. 
Observation warning, communications, military geodesy 
and meteorology are areas for the application of space 
technology to defense. All of the services have require- 
ments of their own and it is up to the Air Force to 


provide them the access they need for their purposes. 
The secretary of defense has assigned the responsibility 

Let me caution against letting any interservice differ- 
ences blur judgment or vision. It is my position that 
competition in ideas among the three services is desir- 
able. The imaginative, strong-minded people we need in 
this business are going to have differences, and they must 
be resolved constructively. 

Our second general objective is to acquire the neces- 
sary defense capability for the aerospace regions them- 
selves. We must be able to protect the peaceful activi- 
ties in space of the nations of the free world. We believe 
that space can be free to all for peaceful activity only if 
somebody keeps it free. We are that somebody. The job 
involves mastering the space environment in order to 
deny to a hostile power the uninhibited military exploita- 
tion of space. We can only do this if we have the ability 
to detect and counter any military threat. We believe 
that both manned and unmanned systems will be re- 
quired, but we cannot say now in what relative invest- 

Lesson of Gemini 

We have a lot to learn. The recent agreement with 
NASA for joint participation in the Gemini program is 
one way. That agreement represents an answer from 
both DOD and NASA to critics who said there was no 
place in space for military man. Our own activity di- 
rected toward manned space vehicles will increase, and 
with NASA’s back-up, we'll attain the needed capability 
earlier than we would otherwise. 

A term you hear around Washington to denote the 
areas of cooperation between government agencies is 
“interface.” Here at Cape Canaveral is one of the pri- 
mary “NASA-Air Force interfaces.” Such terms usually 
leave me pretty cold, but this one does have some de- 
scriptive value. 

There will be plenty of problems between the Air 
Force and NASA, but not by any means all at the “inter- 
face” points such as the Cape. We wouldn’t either one 
be true to trust or tradition if there weren’t. Any ma- 
chine as big as the national space effort is bound to have 
some kind of friction. But just remember, a clutch is a 
friction interface. Its purpose is to join two shafts for 
the transmission of power. 

The power we can get will provide protection for the 
free world in space. This is my third point— to make 
sure that no aggressor can exploit space, either for expan- 
sionism on earth or interference in space with the 
peaceful pursuits of the free world. 
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Cost effectiveness in MISSILE SITE SUPPORT ? 



Look to KAMAN HELICOPTERS . . . 


Kaman helicopters purely and simply can provide maximum effectiveness of the Defense Program dollar 
...and they're in the ready inventory to provide USAF with logistic support in being, plus hundreds 
of USAF pilots and mechanics trained in type ... Mission Reliability — Using proven dynamic 
components, Kaman helicopters have the best record of safety and dependability of any USAF helicopters 
...lowest accident rate... hold world's records for distance, altitude and payload established by USAF 
pilots . . . minimum maintenance . . . 1000 hour dynamic components . . . Productivity — Based on factors 
of range, speed, payload and altitude, Kaman helicopters can provide the most favorable ton/ mile 
factor of any helicopters in their class.. . Multi-Mission Capability -In-the-field convertibility from 



cargo to passenger to Utter configurations with equal mission reliability... practical rear 
door loading of unobstructed box-type cabin... from every standpoint, Kaman helicopters 
are the best buy for missile site support or multi-mission reliability. 

tllonal Defers* KAMAN Is Pari of Ihe Plan 

KAMAN AIRCRAFT CORPORATION, BLOOMFIELD, CONNECTICUT 


WHO'S WHERE 


In the Front Office 


cs C. Lauritscn. Professor Emer- 
, sics at the California Institute 
of Technology, elected a director of Hvcon 
■ ‘ ... Monrovia, Calif, 

iedlandcr (USAF. ret.) 
has been named consultant-defense evalua- 
tion and consnltant-Air Force for Genera] 
Electric Co.’s Defense Programs Operation, 
with offices in Washington, D. C. 

Dr. Darol K. Froman, former technical 
associate director of Los Alamos Scientific 

>f Douglas Aircraft Co., Santa Mon- 

. vice president 
t-Packard Co., 
Melabs, Palo Alto. 


Mfg. Co.. ! 


ica. Calif. 

Edwin E. van Bronkhc 


elected a 
Calif. 

Howard A. Benzel, president, Scott Avi 
tion Corp., Lancaster. N.Y., succeed.’. 
Earle M. Scott, who continues as chairmr 
and chief executive officer. 

Vice President Pierce T. Angcll. ..am. 
general manager of the Tapco Div. - 
Thompson Ranto Wooldridge. Inc.. Clev 
land. Ohio. Dr. William A. Johnson su 
cetds Mr. Angcll as director of rescarc 
development and engineering. Tapco Di 

Wesley I. Mathews, vice preside 
finance. Rohr Corp.. Chula Vista. Cali 
and Frank E. McCrccry. formerly 


t-eng.neci 


esident-n 




and Li 


V. Goebel, c 

mind V. Marshall, division vice presi- 
in charge of the newly formed Space 
ife Systems Dept.. Hamilton Standard 
i nv. of United Aircraft Corp.. Windsor 
Locks. Conn. 

L. Wayne Mnllanc. vice president-opera- 
tions, Aeroiet-Ccncral Corp.. Azina. Calif. 

Dr. William M. Duke, a vice president, 
International Telephone and Telegraph 
Corp.. New York. N. Y„ and group execu- 
tivc-U. S. Defense for ITT. George A. 
Banino succeeds Dr. Duke as president of 
HT Federal Labs (AW Jan. 7. p. 2?). 

John T. Soja, vice president and a direc- 
tor, Rocket Jet Engineering Corp., Clcndale. 

John L. Sigrist. vice president-operations. 
Douglas Missile & Space Systems Div.’s 
Space Systems Center. Huntington Beach. 


les. Calil 


c Corp.. Los 


, '. Gilpin, vice president-adminis- 

tration. Eitel-McCullough, Inc.. San Car- 
los. Calif. 

Joseph W. Barron, vice president-admin- 
istration and marketing. Link Div. of Gen- 
eral Precision. Inc.’s Simulation and Con- 
trol Group. Binghamton. N.Y. 

Robert W. Kcllhofcr, vice president- 


Cenisco. Inc., Compton. 
Edward Rcvnolds, Jr., vi 

rer. The Mi’ " 


succeeding Dr. T. B. 
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INDUSTRY OBSERVER 

► Second Atlas-Centaur with powered upper stage is scheduled for launch 
in July or August by the National Aeronautics and Space Administration. 
Primary objectives of the flight will be determination of propulsion system 
perfonnancc and structural integrity. Pratt & Whitney RL10A-1 power- 
plant will be chilled prior to liftoff with liquid hydrogen drawn from flight 
tankage, a technique extensively tested at General Dynamics/ Astronautics' 
Sycamore Canyon site and believed adequate for initial Centaur flights. 
GD/A and NASA's Lewis Research Center are considering alternate chill- 
ing methods for flight profiles involving engine restart and coasting periods 
between re-ignitions. 

► First metal-cutting for the Concorde, joint Anglo-French supersonic 
transport project, is scheduled to begin next month. Observers of the 
program report smooth working at all levels, despite the currently strained 
relations between the two countries. 

► First flight of the Northrop X-21A laminar-flow control aircraft is sched- 
uled Apr. 21. when the airplane will be ferried to Edwards AFB for the 
start of its one-year flight test program. First test flight in the program 
is expected to be made about mid-Mav by a Northrop crew. Both test aircraft 
will fly parallel programs, with about seven months’ overlap. Company will 
demonstrate a complete program of flow control and associated tests, includ- 
ing maintenance of laminar flow during bad-weather flying. 

► Joint F.gyptian-Indian production of aircraft is being discussed by high 
government officials of both countries. Egyptians say their plant at Ilclwan 
can produce the powerplants and Hindustan Aircraft can build the airframes. 
Team of Egyptian and Austro-Gcrman engineers went to India recently for 
detailed discussions with Indian engineers. 

► Wing of Cessna's new Model 411 has been moved aft 11 in. in a major 
change on this twin-engine business aircraft now under development (AW 
July 30, p. 22). Target for commercial market introduction is late 1964. 

► Balzac prototy|>e for France's Mirage 3V VTOL strike-fighter starts high- 
speed flight tests this week from Mcfun-Villaroche airport after being fitted 
with retractable landing gear. Both aircraft are under development by 
Generale Aeronautique Marcel Dassault. Balzac is a modified Mirage 3 
prototype, with its original Snccma Atar turbojet replaced by a single Bristol 
Siddclcy Orpheus and a battery of eight Rolls-Royce RB.108 lift engines. 

► Annv is interested in development of abrasive-resistant materials to pre- 
vent sand erosion of helicopter rotor blades. Kits would be supplied for 
installations in areas where erosion is an operational problem. Recent tests 
on a Bell YUII-1D showed only slight wear after 140 takeoffs and landings 
using blades protected by Goodrich tapered neoprene and fabric leading- 
edge boots. Neoprene and rubber boots showed slight wear after 87 takeoffs 
and landings at the Army's Yuma. Ariz.. test station. Vinyl tape deterio- 
rated noticeably after 12 takeoffs and landings. 

► About 700 lb. payload was saved in the two-man Gemini spacecraft by 
NASA’s choice of hypergolic propellants, rather than hydrogen peroxide, 
for the reaction control system. Spacecraft pyrotechnics will be activated 
by an independent battery and power bus to eliminate voltage transients 
across relays and timers encountered earlier in Mercury flights. 

► Ship-based Navy version of the USAF nuclear-ramjet powered SLAM 
missile is one of several advanced technology studies by Chance Vouglit 
Aeronautics & Missiles Div. Other systems include a submarine-based air 
defense weapon, a shore bombardment missile, and a medium-range anti- 
radar missile to knock out enemy air defense systems. 

► Technical feasibility of an Army air defense system for 1970 (ADS-70) 
is programed to be investigated under four S250.000 contracts to be started 
in May. Requests for proposals arc expected later this month. Program is a 
replacement for the Field Amiy Ballistic Missile Defense System. 
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KEEP IT SIMPLE . . . Build it. Test it. These are the rules for reliable spacecraft develop- 
ment and successful system integration. This development philosophy plus complete facilities 
at the Bendix Systems Division support major programs from concept to flight test to fulfill 
tomorrow’s needs in satellite communications. Engineers seeking career opportunities in the 
space field are invited to contact our Personnel Director, Bendix Systems Division, Ann Arbor, 
Michigan — An Equal Opportunity Employer. 




Bendix Systems Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 


Military Space Quiz 


Russian Rendezvous 


Another Fare Flap 


Military Comsat Funds 


Washington Roundup 


Manned space flight subcommittee of the House space committee will press 
Defense Dept, hard for a statement on whether it believes there is a military mission 
in space and if so, what the mission consists of. The subcommittee has tried this each 
year but has never been completely satisfied with the answers it got. Chairman Olin 
Teague believes the military sen-ices should have a larger role in the national space 
program but has said that lie docs not believe the Defense Dept, has spelled out the 
need very well. So the questions will be asked again, in closed hearings if necessary, 
probably next month. 

Next area of space cooperation to be explored by the U. S. and Russia is the study 
of the earth's magnetic field by satellite. NASA’s Deputy Administrator Hugh L. Dryden 
and Russia's Anatoli A. Blagonravov last week completed detailed negotiations on com- 
munications and weather satellite agreements. First joint experiment will involve 
Echo 2. as predicted by Aviation Week & Space Technology last Dec. 3 (p. 25). 
It will be launched in late summer or early fall. Weather satellites will be launched 
by each country on different orbits, probably beginning next year, and new ones will 
be launched as necessary to keep the program going. The two scientists agreed that 
political considerations prohibit U.S.-USSR cooperation in manned lunar flights. Asked 
which country- would get there first, Blagonravov said: "It’s like a horse race.” 

At least a possibility exists now that military space missions may eventually be 
assigned to the two-man Gemini capsule and the X-20 glider (see p. 22). But Russia, 
which began exploring rendezvous techniques last summer, can do so for another two 
years without competition from the U.S. 

First manned flight in a Gemini capsule cannot be made before early 1964, and 
mid-1964 looks like a better bet. Gemini flights originally were scheduled for every 
two months but one flight every three months is now considered to be a more realistic 
schedule. That means no attempt at rendezvous would be made by Gemini until 1965. 
The Integrated Mission Control Center at NASA’s Manned Spacecraft Center in 
Houston. Tex., is essential to the rendezvous missions, and it will not be ready until 
1965. 

Manned Gemini flights, in which the Air Force will participate, begin with the 
second shot. Flights three and four will be two weeks long. Flights 5 through 12 are 
now scheduled to be rendezvous flights. 

Second disapproval by the Civil Aeronautics Board of international air tariffs agreed 
upon at the International Air Transport Assn, air traffic conference at Chandler, Ariz., 
has created a storm in governments throughout Europe. The agreements would have 
caused an indirect fare increase on North Atlantic routes by decreasing the discount 
for round-trip tickets. CAB's action is being viewed abroad as a heavy-handed unilateral 
action by the U.S. and has raised the fare conflict to diplomatic ievels. It also w-ill 
prove to be the first test case of the new U. S. international air transport policy, which 
calls for lower fares, and which has now been approved by President Kennedy. 

Field Enterprises, Inc., of Chicago, is confident that it will win NASA’s approval 
for a contract giving Field exclusive rights to personal stories of the 16 astronauts. The 
firm is fomiing a special organization to exploit the contract. Speculation is that the 
contract will pay the astronauts a total of S3 million through the Gemini and Apollo 
programs. 

D. F. Ustinov, an engineer and former minister of armaments and minister of 
defense industry, has been elevated to first deputy chairman of the USSR Council of 
Ministers and head of the USSR Supreme National Economic Council. Leonid 
Smirnov, until now head of the State Committee for Defense Technology, becomes 
deputy chainnan of the ministerial council. 

Defense Dept.’s military communication satellite program is running up against 
congressional pruning shears. Unless Defense can change current thinking in Congress, 
its Fiscal 1964 budget request of nearly S60 million will be deferred on the basis that 
Fiscal 1963 funds originally appropriated for the now-defunct Project Advent communi- 
cation satellite program will be sufficient to support the new program in the coming 
year. Some lawmakers also question the need for a separate military comsat system. 

NASA’s announcement that the New England Div. of the Anny Coq>s of Engi- 
neers has been selected to assist in the design and construction of the proposed Elec- 
tronics Research Center in the Boston area comes as a surprise to some members of 
the House space committee who have questioned the need for the center (AW Mar. 4, 
p. 25). NASA assured committee members that work would not be started until the 
initial $5-million construction fund request had been approved by Congress as part 
of the Fiscal 1964 budget. 

TFX controversy, which began as a relatively quiet Capitol Hill investigation of a 
complicated procurement decision, has now reached such proportions that Pentagon 
wags are referring to the TFX as “Groundbolt.” —Washington Staff 



Soviets Flying Electronic Ferret Missions 


Modified Bears make nine passes over U. S. carrier; 
four aircraft were involved in latest Pacific incident. 

Bv Larrv lined:! 

Washington— Heavily modified Soviet long-range bombers that have been 
making reconnaissance flights over U. S. aircraft carriers in the Atlantic and 
Pacific recently have electronic intelligence, or ferreting, as their primary mis- 
sion. They operate in two-plane dements, with one plane acting as a "spotter” 
to locate a ship by its electronic signature and the other as a "pathfinder" to 
lead the aircraft to the carrier. 

In the latest incident, four of the four-engine Tu-95 Bear turboprops 
made a total of nine passes over the carrier Constellation 600 mi. south of 
Midway Island in the Pacific on Mar. 16. This is the first appearance of 
modified Bears in the Pacific to be revealed by Defense Dept. At least two 
of the four were the same aircraft that flew over the carriers Enterprise and 
Forrestal in the Atlantic last month (AW Mar. 4. p. 21). 


The two Soviet aircraft which pene- 
trated U. S. airspace over Alaska on 
Mar. 1 5 also have been almost definitely 
identified as Bears. Until early this 
year, only shorter-rangc aircraft up to 
and including the medium-range, turbo- 
jet-powered Tu-16 Badger had handled 
most reconnaissance flights. Badgers 
flew over the Kitty Hawk on [an. 27 
and Feb. 3 and the Princeton on Feb. 
15 and 16, in the Pacific. These en- 
counters also involved the M-4 Bison 
turbojet-powered bomber. 

U. S. officials believe that Russia now 
has only a few Bears modified for elec- 


tronic intelligence (Elint) and photo- 
graphic reconnaissance missions. Tire 
Elint version identifies a carrier through 
electromagnetic emanations from the 
carrier's electronic equipment, ranging 
from radar to low. high, very high and 
ultra high frequency communications. 

The homing task is then passed to 
the other T u-9 > configuration, which 
carries a large, long-range radar in a 
chin radonic. This radar housing is 
called a "mushroom” and this version 
of the Bear is known as the Tu-95 
Mushroom. This type also is equipped 


for photographic reconnaissance use. 

In the flights over the carriers, the 
Mushrooms have remained at high alti- 
tude while the Elint versions have flown 
as low as 2,000 ft. directly over the 

It is possible for the carriers to prac- 
tice electronic deception. This is 
known as Econ, for controlled emis- 
sion. Its principal purpose is to confuse 
Elint aircraft and to make every ship 
at sea appear to be as big as an aircraft 
carrier on a radar scope. 

Navy maneuvers were held about 1 50 
mi. from the Kurile Islands in the 
northern Pacific in January and Febru- 
ary deliberately to sec what response 
there would be. Some of the medium- 
range Badgers which flew with the re- 
connaissance aircraft carried air-to-sur- 
facc missiles. There were many over- 
flights by both types of aircraft. 

1 1 igh Navy officials attribute the over- 
flights at sea to an increased desire by 
the Russian leaders to extend their 
power into the maritime area. 

Some high Navy officers arc chafing 
at the bad impression made by the over- 
flights. Publicity has made it seem easy 
to find carriers at sea. The Navy officials 
want to avoid using Great Circle mutes 
in proceeding from point to point and 
follow zig-zag courses, as in wartime, 
deviating enough in time and course to 
make finding the carriers more difficult. 


Military Missions for X-20, Gemini Under Study 


de/.voiis. inspection and kill— will be studied for the USAF- 
Bocing X-20 (Dyna-Soar) boost-glider and the National Aero- 
nautics and Space Administration-McDonncIl Gemini two-man 

The studies arc an outgrowth of Defense Secretary' Robert S. 
McNamara's visit to the Boeing Co. plant at Seattle. Wash., 
and NASA's Manned Spacecraft Center at Houston. Tex., on 
Mar. 13 and H. McNamara lias decided to postpone for at 
least six months any decision to cut hack or kill the X-20 or 
to merge it with the Gemini program. In testimony before the 
House Armed Services Committee recently, McNamara said 
events appeared to have overtaken the X-20 and that its future 
was in doubt (AW Mar. 18. p. 31). 

Guidelines for the military missions are rendezvous in space, 
inspection in space and the capability to kill a target if neces- 
sary. Defense Dept, said last week. This is the first time the 
kill requirement has been publiclv stated bv an official source. 

The change in McNamara's attitude indicates increased ac- 
ceptance of a military man-in-space effort. The first move in 
this direction was the recent inclusion of the Air Force in 
NASA's Gemini program. Tie degree of Air Force participa- 
tion has not yet been determined. 

But Dr. Harold Brown, director of defense research and 
engineering, and his technical team have doubts that Gemini 
can do the military space job as well as the winged X-20. 

During the Boeing visit. McNamara. NASA officials and other 


Defense officials were shown specific military applications for 
the X-20 and modifications of that vehicle. They were also 
shown a version which could carry a multi-man crew. 

It is up to Dr. Brown to recommend the fate of the X-20 to 
McNamara. The cost-effectiveness analysts of the Defense 
Dept, comptroller's office have had nothing to do with deter- 
mining what the X-20 program is w-ortli. principally because it 
has had no mission other than advancement of technology. 

The question facing Dr. Brown usis whether the gaining of 
knowledge of re-entry of a winged vehicle and human factors 
and training in such a vehicle was worth the S350 million that 
will have been spent by the end of Fiscal 1963 and the S125 
million that has been requested for Fiscal 1964. The total 
experimental program is estimated to cost 800 million. 

1 ooling and fabrication of parts for modification of the 
Boeing B-32C mother plane that will carry the X-20 for initial 
flight tests arc under way at the company's Military Aircraft 
Systems Div., Wichihi. Kan., in preparation for arrival of the 
carrier plane in July. The modification is expected to be com- 
pleted by the spring of 1964. 

Hie B-52C to be used actually served as a prototype for tile 
B-52F version of the Stratofortrcss. and is fitted with eight 
Pratt 6- Whitney J57-P-43W engines. Major portion of the 
modification will consist of fitting a “saddle” under the right 
wing between the inboard pair of J57s and the fuselage, similar 
to that installed for the X-15 mother ship. The X-20’s saddle, 
or pylon, will be about 20 ft. long. 6 ft. wide and 7 ft. high. 
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They also would like to use Econ to 
eliminate homing on the carrier. This 
has not been done so far for security 

In the first incident since the January 
and February flights, two aircraft were 
detected Mar. 18 approaching the south- 
western part of the Alaskan mainland 
before 9 p. m. Alaskan time. The first 
passed into U. S. territory at 9:07 p. m. 
and the second at 9:1 3 p. m. 

The paths of the two aircraft were al- 
most identical, describing a gradual turn 
to the north at a speed of 390 kt. at 

35.000 ft. The first aircraft left U. S. 
territory at 9:30 p. m. and the second 
at 9:34 p. m. 

When the aircraft were first detected 
the Air Defense Command unit al 
Alaska's Galena Airport was alerted and 
a flight of Convair F-102 fighters was 
scrambled. The two Soviet aircraft 
passed over land slightly west of Kus- 
kokwim Bay on a north heading and 
swung around to the west, leaving the 
mainland at Hooper Bay just south of 
the mouth of the Yukon River. The 
maximum penetration was 30 mi. 

The area traversed lies east of Nitni- 
vak Island, north of Bristol Bay and the 
Alaskan Peninsula and east of the Pribi- 
lof Islands located in the eastern Bering 
Sea. 

The F-102 aircraft intercepted the 
flight in bad weather. The Soviet air- 
craft took no evasive action and. since 
the intercept took place at a point 
where it was obvious that the in traders 
were heading away from U. S. territory, 
no order was given to fire at the Russian 

From the operating characteristics of 
the aircraft it was determined that they 
probably were Bears. 

Military officers consider the air space 
violation deliberate rather than acci- 
dental because the Tu-95 aircraft is 
equipped with radar and other devices 
which would permit accurate navigation. 

On Mar. 16, the U. S. State Dept, 
protested the overflights and said it ex- 
pects Russia to “take all necessary meas- 
ures to prevent any repetition.” 

The flight that encountered the Con- 
stellation was detected more than 20l) 
mi. away. A flight of four McDonnell 
E-4B Phantom 2s, four Chance Vought 
F-SF. Crusader fighters and two RF-RE 
Crusader reconnaissance aircraft inter- 
cepted the Bears 100 mi. from the car- 
rier and escorted them to the Constella- 

Tlie Bears made a total of nine passes 
over the Constellation, two of which 
were at 24,000 ft. and seven at less than 

3.000 ft. 

The Constellation was on its way to 
Subic Bay. The Philippines, from Pearl 
Harbor, Hawaii. The route taken was a 
Great Circle course covering the least 
distance between the two points. 



First photos of Army's XM-13 Shillelagh tank-mounted anti-tank missile shows the simple 
cylindrical shape of development rounds. Missile is fired from a gun-launcher mounted in 
a tank turret, and is accelerated by a single solid-propellant rocket apparently discharging 
through a pair of canted nozzles (center photo). 


Shillelagh Firing Shown in First Photos 



when the round leaves the launcher. Position of the body markings in successive photos 
indicate that the missile is horizon-stabilized and does not spin during flight. Radar unit 
appears to be a standard AN/MPQ-33 CW illuminator used by the Raytheon Hawk svs- 
tcm. Shillelagh is being developed by Army Missile Command, with Ford Acronutromc 
Div. as prime contractor. Army Mobility Command is responsible for vehicle development. 



F- 1 1 1 Probe Shifts to Differing Evaluations 


By George C. Wilson 

Washington— Air Force and Navy 
officers on the F-l 1 1 (TFX) source se- 
lection boards will be pitted against 
those civilian superiors who reversed 
them as the Senate Permanent Investi- 
gations Subcommittee enters the next 
phase of its probe of the $6. 5-billion 
tactical fighter contract. 

The hearings last week suddenly 
switched away from technical consider- 
ations when Chairman John L. Mc- 
Clellan (D.-Ark.) demanded that Ros- 
well L. Gilpatric, deputy defense secre- 
tary, explain what he meant by telling 
reporters the subcommittee had prom- 
ised the Defense Dept, there would 
only be a quick review of the F-l 1 1 con- 
tract award (sec p. 25). 

In meeting with reporters. Gilpatric 
refused to let his name be used, but 
criticized the subcommittee's handling 
of the F-l 11 investigation. Sen. Mc- 
Clellan read the resulting stories in 
newspapers Mar. 17 and demanded the 


confrontation between Gilpatric and 
the subcommittee. He said such criti- 
cisms of his subcommittee should not 
be made anonymously. "Unidentified 
sources arc not in charge of the com- 
mittee— yet,” he said. He called the 
anonymous charges "managed coneeal- 

But with the personal legislative vs. 
executive clashes aired, the subcommit- 
tee now hopes to concentrate on how 
the evaluations made by the USAF- 
Navy source selection boards, which rec- 
ommended Boeing for the F-l 1 1 con- 
tract four times, differed technically 
from those made bv the civilian service 
and defense secretaries who ruled 
against the board and awarded the con- 
tract to General Dynamics-Grumman 
(AW Mar. 18, p. 26). Source selection 
board members arc slated to testify. 

Although Defense Secretary Robert 
S. McNamara appeared last week to am- 
plify his earlier sworn statement on why 
he chose General Dynamics-Grumman 
(see text on p. SI), Sen. McClellan said 


lie and most of the other members of 
the subcommittee had agreed to hold 
off their cross-examination of Mc- 
Namara until after they had heard more 
testimony from lesser officials. Mc- 
Namara broke into the planned order 
of witnesses because he felt the sub- 
committee’s hearings were giving the 
public a one-sided picture of the con- 
tract decision. 

"I feel we should proceed with the 
hearings to develop more clearly the 
matters that may be in controversy" be- 
fore McNamara is questioned in detail. 
Sen. McClellan said, in explaining why 
he wanted to continue conducting his 
investigation “from the ground up." 
The record to date shows these issues 
at the heart of the F-l 1 1 controversy: 

• Commonality. McNamara said "Boe- 
ing simply did not meet the fundamen- 
tal requirement of minimum divergence 
from a common design" for both the 
USAF and Navv versions of the F-l 1 1 . 
But just what is commonality? Air 
Force Secretary Eugene M. Zuckcrt and 
Navy Secretary' Fred Korth. in a memo- 
randum dated Nov. 21. 1962, and re- 
leased Mar. 5, 1963, said: “On a reason- 
ably comparable basis, 85% of the parts 
in the General Dynamics version arc 
identical, contrasted with 605? in the 
Boeing proposal. This factor, we believe, 
will become increasingly important as 
the development program of the aircraft 

However, the subcommittee— on the 
basis of information supplied by the 
contractors— has released a chart show- 
ing little difference between the aircraft 
when identical and similar parts are 
counted. Expressed another way. the 
subcommittee figures show that in the 
Air Force version, the Cencral Dynam- 
ics-Gmmman F-l 11 would have 14.85? 
peculiar parts compared to Boeing s 
19.4%. In the Navy version, those fig- 
ures would be 18.4% for General Dv- 
namics-Grumman and 19.9% for Boe- 
ing. 

• Raw scores. The 7.nckcrt-Korth 
memorandum said "it is apparent from 
the evaluation that the Boeing and Cen- 
tral Dynamics proposals, although pos- 
sessing strong dissimilarities, arc rated 
equally. In the raw score comparison. 
General Dynamics received 173.6 points 
and Boeing 172.1, a difference of less 
than 2%." But testimony to date in- 
dicates these totals were arrived at by 
taking the unusual step of adding to- 
gether the assortment of raw scores for 
individual items. In other words, a 
score of 9 out of a possible 10 for a 
training manual would count as much 
under this method as a 9 out of a pos- 
sible 10 for a landing gear. McNamara 
did not explain this arithmetic in his 
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Senators, Pentagon Swap Charges Over TFX 


Washington-Air Force last week charged that a Senate 
subcommittee's F-l 11 (TFX) investigation was unfair, just 
at the time that Deputy Secretary of Defense Roswell L. Gil- 
patric was telling that subcommittee: "We have no complaint 
in any sense over the conduct of this proceeding." 

The Air Force, in an internal paper, said their witnesses were 
mistreated through the type and length of questioning by 
Senate Permanent Investigations Subcommittee investigators. 
Air Force Secretary Eugene M. Zuckert said the "interroga- 
tion was severe by any standards." 

Jerome S. Adlerman, subcommittee general counsel, denied 
the witnesses were mistreated in any way, and released a letter 
to Gilpatric which claimed that Malcolm Brown and Warner 
Wilson, civilians working on the F-l 11 project for the Air 
Force, were questioned a total of 8 hr. on Mar. 14. The high 
Air Force officials had claimed these civilians had been ques- 
tioned an unusually long time and were fatigued. Adlerman 
said Air Force complaints that the questioning damaged the 
health of one of the witnesses was “inaccurate." 

Although Gilpatric did not verify the Air Force complaints, 
which were made public in a newspaper the same day he testi- 
fied, circulation of the report itself and comment on it by 
Zuckcrt as well as by Arthur Sylvester, assistant secretary of 
defense for public affairs, served to embroil the subcommittee 
anew with the Executive branch of government. 

Chairman John L. McClellan (D.-Ark.) denied that his staff 
had abused any witnesses. He said that perhaps Pentagon 
officials were not used to working as hard os persons in Con- 
gress. Sen. McClellan said he hoped this pattern of charge 
followed by retraction would cease, so the subcommittee could 
get on with the investigation of the F-lll contract (see story). 

Specifically, Gilpatric was called before the subcommittee to 
explain earlier newspaper stories which said Defense Dept, offi- 
cials had been misled by the subcommittee. Some stories said 
that Defense Dept, had been assured it would be just a 
cursory investigation. Gilpatric admitted lie held a background 
briefing with a group of reporters on Mar. 14 on a non-attribu- 
tion basis, but said his remarks had been misconstrued. 

"We were not misled." Gilpatric said, “we were not en- 
trapped and we have no complaint in any sense over the 
conduct of this proceeding by the committee. . . This com- 
mittee’s well-deserved reputation for fairness guarantees that in 
this proceeding, the Dept, of Defense will have a fair hearing." 

Sen. McClellan assailed the background briefing technique, 
telling Gilpatric: "You talk about undermining confidence. 
Is this a pattern to try to undermine the work of this com- 


mittee which is simply trying to get information out?" Sen. 
Karl E. Mundt (R.-S. D.) told Gilpatric that “there seems to 
be an increasing pattern down at the other end of the avenue 
to attack this investigating committee when we get involved 
in an investigation. . . It seems to me," Sen. Mundt continued, 
“that you fellas are striking at a very important activity of 
government, and that is the whole investigative power of Con- 
gress." 

Both Sens. McClellan and Mundt criticized earlier remarks by 
Sylvester, who questioned whether the subcommittee, because 
of the state interests of the senators, would conduct a judicial 
hearing (AW Mar. 18, p. 28). Sen. Mundt asked Gilpatric to 
submit a letter to the subcommittee explaining whether he and 
Defense Secretary Robert S. McNamara feel that Sylvester 
"faithfully reflects the Pentagon attitude toward this commit- 
tee. .. I know of no other way that we can find out from 
the Pentagon just who is speaking for it in connection with 
your appraisal of this committee’s attempt to do a very difficult 

Sen. Henry M. Jackson (D.-Wash.), who requested the F-lll 
investigation, told Gilpatric that he was concerned about “the 
hit and hide tactics" exemplified by the Mar. 14 background 
press conference. One story from that conference implied that 
Defense Dept, officials felt Sen. Jackson requested the investi- 
gation to improve his chances of rc-elcction next year. “I think 
when a person is accused." Sen. Jackson said, “you have a right 
to know who the accuser is. . . .” 

motives in requesting the investigation. Gilpatric said that the 
investigation was perfectly proper, adding that it was the De- 
fense Dept.’s fault for misjudging how long it would take. 

Gilpatric, on his own, anticipated questions about a possible 
conflict of interest between his Defense Dept, job and his past 
and future service with a law firm representing General Dynam- 
ics. He said he had not and would not participate in any legal 
matter involving General Dynamics. 

In another development, Sen. Stuart Symington (D.-Mo.) 
said in a speech before the Senate that McNamara made the 
correct decision in giving General Dynamics-Grumman the 
F-lll contract "not only from the standpoint of the military 
establishment, in which I have had some experience, but also 
from the standpoint of the American taxpayer." He urged that 
the hearings be concluded soon because “each day this attack on 
our civilian leaders of tile defense establishment continues, the 
morale of the armed forces is further lowered, and such a result 
can only be detrimental to the security of the U. S." 


Mar. 13 statement, but will be chal- 
lenged on it. 

• Cost. Air Force originally estimated 
Boeing could develop and produce an 
F-lll for S100.2 million less than 
General Dynamics-Grumman. But 
arithmetical errors were uncovered 
which showed the Boeing proposal was 
actually $415.5 million cheaper by Air 
Force calculations. The subcommittee 
is not sure that Zuckert knew the dif- 
ference was this great when he recom- 
mended General Dynamics-Grumman. 
These and other questions about the 
cost figures will be examined. 

• Operational capability. The accom- 
panying chart shows that the Air Force 
and Navy felt the Boeing proposal was 
superior in several key areas. Sen. Karl 


E. Mundt (S. D.), ranking Republican 
on the subcommittee, told Aviation 
Week & Space Technology: “I want 
to be sure the Russians couldn’t knock 
down our TFX by building the one 
Boeing proposed.” On Mar. 13 Mc- 
Namara intimated he felt the preference 
of the source selection boards for the 
Boeing proposal was another case of 
wanting a gold-plated weapon, not the 
one which could do the job for the 
least cost. 

• Titanium. The Zuckert-Korth Nov. 
21, 1961, memorandum said Navy’s 
reservations about using titanium in 
structural members “are well founded." 
McNamara agreed. But John Stack, di- 
rector of engineering at Republic Avia- 
tion Corp. and former aeronautical 


research director at the National Aero- 
nautics and Space Administration, told 
the subcommittee that titanium is 
being used on the tail section of Mc- 
Namara's favorite fightcr-thc McDon- 
nell F-4C Phantom 2. Stack said 515 
lb. of the 1,931 lb. of the aft section is 
titanium and 90% of the titanium is 
load-bearing. "If you added another 0.5 
to the Mach" of the F-lll, Stack said, 
“you would probably have to throw all 
the aluminum out of the airplane.” 

• Thrust reversers. McNamara, Zuckcrt 
and Korth contend their use in the 
Boeing design threatens to complicate 
the aircraft’s development while other 
experts see thrust reversers as an advan- 
tage over the spoilers in the General 
Dynamics-Grumman F-lll. 
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Artificial Belt May Last 10 Years, 
Van Allen Tells Goddard Session 


By Warren C. Wetmore 

Washington-Artificial radiation belt 
created by the U. S. Starfish high-alti- 
tude thermonuclear test last July 9 may 
last ten years or more, according to Dr. 
James A. Van Allen, discoverer of the 
natural radiation belts which bear his 

In the Explorer satellite session of 
the Coddard Scientific Satellite Sym- 
posium held here last week under the 
auspices of the National Aeronautics 
and Space Administration's Goddard 
Space Flight Center, Dr. Van Allen 
said that data from Injun 3 and Ex- 
plorer 14 satellites show the decay rate 
of the artificial radiation to be much 
slower than he had anticipated. Since 
July, the intensity at the center of the 
artificial belt-located 800 mi. below the 
center of the natural belt over the geo- 
magnetic equator— has decreased only 
by a factor of two. 

Van Allen said last December at the 
Philadelphia meeting of the American 
Assn, for the Advancement of Science 
and on previous occasions (AW Jan. 7, 
p. 32; Nov. 19, p. 26) that the artifi- 
cial belt would be virtually undetectable 
by this summer. 

The earlier position was based on 
what he tenned his "intuitive expecta- 
tions” that— due to known fluctuations 
and instabilities of the electron flux in 
the inner belt— the decay would be 
rapid, Van Allen said. 

Present data from his own experi- 
ments and those of others point to an 
annual intensity decrease by a factor of 
three or four. This trend should con- 
tinue, he said, through the period of 
solar minimum, but with increased 
solar activity— beginning around 1967 — 
the decay rate should increase. This is 
because the greater density of the warm- 
ing upper atmosphere will accelerate the 
process of atmospheric scattering of the 
particles in the artificial belt. 

Also, there is the possibility that a 
major solar flare will occur during this 
period, triggering a severe geomagnetic 
storm which in turn would sweep the 
artificial radiation from its magnetic 

Concerning the impact of the Star- 
fish test vis-a-vis the scientific commu- 
nity, Van Allen later told Aviation 
Week & Space Technology that 
the blast had both positive and nega- 
tive aspects. 

On the positive side, the electrons 
resulting from the explosion have a 
different energy spectrum than natu- 
rally occurring clectrons-that is, they 
have higher energies, up to a few nice. 
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—and therefore their behavior is easy to 
follow, much like the radioactive trace 
elements used by physiologists. This is 
of “considerable’ profit", he said. 

On the other hand, the question of 
whether there arc any natural particles 
with energies above 1 mcv. will be 
"hopelessly obscured for years, but this 
is not a very important point.” 

All things considered, Van Allen said, 
“the net scientific result is favorable." 

Van Allen also presented the results 
of his Explorer 14 radiation detectors, 
which show that the pressure of the 
solar wind causes the magnetosphere 
and the radiation trapped inside it to 
stream out at least 56,000 mi. (the 
apogee of Explorer 14) on the leeward 
side of the earth. This can be visual- 
ized by an aerodynamic analogy of a 
cannonball traveling through the air at 
supersonic velocity, preceded bv a de- 
tached shock wave and followed by a 
shock wave and a turbulent wake. The 
trailing radiation "shock wave” is about 
8,000 to 12,000 mi. thick and flares at 
an angle of about 30 deg. to the sun- 
earth line. 

The enclosed region is virtually free 
of particles. Van Allen said. 

Satellites discussed during the three- 
day symposium included the Orbiting 
Solar Observatory (OSO-I), the Cana- 
dian Alouette, and the United King- 
dom's Ariel, as well as the Explorers. 
Highlights of these sessions included 
the following: 

• Alouette: This swcpt-frcquency top- 
side ionosphere sounder measures elec- 
tron density profiles in the ionosphere 
by transmitting a rising-frequency sig- 
nal and then listening for the echo, 
similar to the way radar operates. These 
soundings have shown that the iono- 
sphere is usually rough— as indicated by 
sheets of ionization which extend up to 
the altitude of the satellite — in the high 
latitudes north and south of 50 deg. 


Cosmos 13 Launched 

Moscow-Soviet Russia launched the 
13th satellite in the Cosmos scries Mar. 
21 after 89 days in which it had an- 

13 is in a 209-127-mi. orbit, with "a 
period of 89.77 min. and an inclination 

val between Cosmos launches was 63 
days between the 11th and 12th. 
Meanwhile, Russia has claimed a rec- 

Mars 1 probry USSR said it communi- 
cated with the probe Mar. 16 at a dis- 
tance of 61.3 million mi. U. S. record 
is 54.3 million ini., set with Mariner 2. 


Similarly, it is customarily smooth at 
lower latitudes. Alouette also showed 
that the electron temperature of the 
ionosphere increases with latitude. Pre- 
viously, it was thought that ionospheric 
heating stemmed only from absorption 
of solar X-rays and ultraviolet radiation, 
which would give rise to a uniform tem- 
perature distribution. However, the 
dependence of temperature on latitude 
indicates that there is a secondary 
heat source, possibly caused by Van 
Allen belts— which descend to lower 
altitudes at high latitudes-precipitating 
particles into the atmosphere near the 
magnetic poles. The collision of the 
particles with the constituents of the 
ionosphere raises its temperature. This 
results in “spread F”— where the two F 
layers of the ionosphere become more 
widely separated-causmg radio waves 
to be scattered rather than smoothly 
reflected. This discovery may indicate 
that the Van Allen belts exert some 
hithcrto-unsuspected influence on radio 

• Ariel: This represents a combined as- 
sault on the secrets of the sun and the 
ionosphere. The ionospheric electron 
density experiments detected the same 
temperature dependence on latitude as 
Alouette discovered. The solar X-ray 
apparatus indicated that solar flares have 
two phases. In the first phase, the 
corona is heated above a flare-producing 
sunspot, increasing X-ray flux by a 
factor of ten above nonnal, while in 
the second— after a quiescent period 
marked by the flux leveling off at its 
raised value— streams of electrons thrust 
down into the chromosphere, causing 
Bremsstrahlung emission of X-rays at a 
flux 500 times greater than normal. 

• OSO-1 : The proton-electron experi- 
ment discovered that a number of 
“warm spots’’— areas where the electron 
flux is 30 times greater than average— 
exist in addition to the South Atlantic 
"hot spot," whose existence had been 
established previously. These areas are 
located over Madagascar, Western 
Australia, Eastern Australia, northwest 
of Hawaii, off Baja California and over 
the South Pacific. Preliminary analysis 
suggests that these regions correspond 
to anomalies in the earth’s magnetic 
field which permit the Van Allen belts 
to descend to unusually low altitude. 

• Explorer 12: This confirmed the ex- 
istence of a ring current of low-energy 
protons circling the earth m a westerly 
direction-drifting peqjendicular to their 
perpetual north-south spiraling motion 
along the geomagnetic field lines. An 
established ring current produces a 
permanent 40-gamma depression in the 
intensity of the geomagnetic field at the 
geomagnetic equator. In addition, mag- 
netic storms— abrupt breaks in the geo- 
magnetic field intensity following solar 
flares— are probably caused by a solar- 
plasma induced ring current. 
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AIAA Asks Better Space System Testing 


By George Alexander 

Cape Canaveral, Fla.— Experience 
with space systems has indicated several 
ways of improving checkout and testing, 
speakers emphasized here last week at 
the American Institute of Aeronautics 
and Astronautics Conference on Space 
Flight Testing. 

Design engineers should pay more at- 
tention to these areas in development of 
future systems, it was reported. 

L. T. Barnes, Aro, Inc., contract op- 
erator at USAF's Arnold Engineering 
Development Center, pointed out that 
the trend in aerospace technology is to- 
ward "more sophisticated, more com- 
plex vehicle systems” with a correspond- 
ing trend in ground-based test facilities. 

“Too often, however," Bames added, 
"advancements in the field of test engi- 
neering lag behind the requirement in 
terms of both quantity and quality. The 
result is increased development time 
and costs. . . . which is neither benefi- 
cial to the national economy nor to the 
timely achievement of technicals goals." 

Barnes cited eight areas requiring de- 


velopmental effort to satisfy predictable 
future requirements: 

• Rocket motor measuring systems ca- 
pable of determining impulse to within 
0.01 % and force to within 0.05% . 

• High-frequency response measure- 
ment devices for testing such elements 
as thrust vector control and thrust ter- 
mination systems, variable-thrust en- 
gines and single and multiple bum- 
time, impulse-type motors. 

• Pressure transducers with extremely 
broad-band capability, from one micron 
to several hundred psi. 

• Flow sensors with frequency responses 
higher than presently available. 

• Very low-pressure detectors, "particu- 
larly for complex gases which may or 
may not be readily definable.” 

• Velocity and acceleration transducers 
capable of operating in severe test cn- 

• Real-time data handling systems to 
piovidc significant direct information. 

• Verification techniques and proce- 
dures for test equipment which will en- 
able data users to determine accurately 
the validity of test data gathered. 


Rush to meet end objectives and 
launch schedules is cutting critical de- 
velopment steps and ground tests from 
the U. S. space program, Dr. Ivan A. 
Getting, president of Aerospace Corp., 

Getting labeled this tendency as false 
economy and damaging to the U.S. 
reputation for scientific and engineering 
excellence. He said if every missile and 
space launch vehicle were subjected to 
20 ground “flights" before launch, 90% 
of all in-flight failures could be detected 
and corrected. 

John Bailey, of National Aeronautics 
and Space Administration’s Manned 
Spacecraft Center, told the 845 confer- 
ence attendants that the Mercury 
manned space flight program showed 
that equipment must be designed not 
only for operation but also for verifica- 
tion of operational readiness. 

Test Hazards 

"Unless a great deal of thought is 
given at the design stage to the require- 
ment for checking," Bailey said, "we 
end up, as we did in some cases in 
Mercury, with systems that cannot be 
checked without incurring the hazards 
that are always associated with breaking 
into plumbing and electrical circuits.” 

Future programs could profit from 
this experience, just as Gemini has, 
Bailey said, if greater effort is devoted 
at the design stage to location of equip- 
ment for servicing, filling, draining, 
flushing, purging, tapping, etc. Particu- 
lar interest should be given to design 
and location of electrical disconnect 
points purely for checkout operations, 
lie added. 

Jerome B. Hammack, also of Manned 
Spacecraft Center, described how the 
Gemini two-man spacecraft has bene- 
fited from Mercury experience. In the 
design of the one-man Mercury capsule, 
Hammack said, emphasis was placed on 
mission objectives. Considerably less 
attention was given to ease of checkout. 

As a result, systems “were literally 
piled on top of systems,” Hammack 
said, and the replacement or removal 
of defective equipment almost invari- 
ably necessitated disruption of satisfac- 
tory units. Re-installation and re- 
validation of the disrupted systems, in 
addition to the malfunctioning equip- 
ment, proved to be expensive, time- 
consuming and basically unnecessary, he 
said. 

As a direct result of this Mercury ex- 
perience, Hammack said, four important 
steps were taken in the fonnativc stages 
of Gemini: 

• Modular design concept. Both the 
spacecraft and its systems were designed 
as modular units, allowing parallel and 


Administration News Practices Investigated 

Washington— Kennedy Administration information practices caine under heavy 
attack last week as the House Government Information Special Subcommittee opened 
hearings to investigate the withholding or management of news by military, space 
and other federal officials. 

government under some circumstances." Charles S. Rowe, chairman of the' Associated 
Press Managing Editors Assn.'s information committee, said Sylvester's memorandum 
requiring Defense Dept, officials to report to him their contacts with newsmen has 
inhibited “the dissemination of views that do not coincide with official Pentagon 
policy" (AW Nov. 21, p. 21). 

Rowe said such a directive was not needed because there already were enough 
security regulations in force. "But such a directive can be used to intimidate the 
dissenter,” he said, "the official who may believe that a government decision is 
grossly wrong or who feels that the American people arc entitled to know what is 
wrong and why. If such an official can be scared into silence, then the party line 
and only the party line will be given to the American people." 

Gene Robb, vice president of the American Newspaper Publishers Assn., said the 
distortions by U. S. officials about such crises as the U-2 overflight and Bay of Pigs 
invasion have resulted in “a really serious crisis in the credibility of government 

Thereafter, everything it says and docs becomes suspect, all the more so when a high 
Jam« S Rcston, Washington bureau chief of the New York Times, said lie did not 

more accessible to reporters today than they have been for 20 years, lie said, how- 
ever. that it would be useful for the subcommittee to challenge the restrictions the 
U.S. has imposed on military activities in South Vietnam. "We’re in quite a war 
there,” Rcston said. Rep. Moss promised to look into the situation by calling wit- 
nesses from the Defense and State Departments. 

Rep. Moss said one objective of his subcommittee's investigation, to be continued 
this week, is to help develop suggestions for the Executive Branch's handling ^of 

careful advance planning for the purpose of keeping the public accurately informed 
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Titan 2 Launch 

USAF-Martin Titan 2 was success- 
fully flown 6.500 stat. mi. down the At- 
lantic Missile Range Mar. 21 with a 
General Electric Mk.6 re-entry vehicle. 

It was the second time that the Titan 
2 has flown the Mk.6— identified by Air 
Force as twice as heavy as the Avco 
Corp. Mk.4 re-entry vehicle on opera- 
tional Titan 1 missiles— to that distance. 
Air Force also said the Titan 2 Iras a 
reaction time of less than 1 min. 

The launching last week was con- 
ducted by an all Air Force crew from the 
6555th Aerospace Test Wing at Patrick 
AFB, Fla. 


concurrent testing and removal or re- 
placement of subsystems and compo- 
nents with minimum disturbance to 
other units. 

• Special ground equipment test points. 
Gemini checkout equipment will be 
plugged into special test points without 
disruption of flight connections. 

• Fabrication quality control. More 
resident quality control engineers and 
inspectors will monitor the Cemini 
manufacturing line at McDonnell Air- 
craft Corp.. program prime contractor. 

• Duplicate checkout equipment and 
procedures. Identical equipment and 
procedures at the McDonnell St. Louis, 
Mo., factory and at the Manned Space- 
craft Center's Preflight Operations Div. 
at Cape Canaveral will provide project 
personnel with a better evaluation of 
variations between test data gathered at 
the plant and the launch site. 

Mammack said that an automatic 
checkout system is being developed for 
Gemini, "which it is hoped will become 
fully operational during the latter stages 
of the program." Until then, manual 
hardline checkout will be the primary 
method of testing and checkout. 

Tony Pandolfi, of McDonnell, de- 
scribed the preflight test program for 
Mercury capsules at his company's 
plant. In-plant tests to establish base- 
line data for the individual characteris- 
tics of each spacecraft are divided into 
four phases: 

• Phase 1 consists of pre-installation ac- 
ceptance checks of flight-intended com- 
ponents, leakage tests of the storage 
and distribution systems of both gas 
and liquid systems, electrical wiring 
"wring-outs,” attenuation determina- 
tion of coaxial cables and antennas, 
and verification of various interfaces be- 
tween capsule and escape tower. Atlas 
adapter section, retrorockct pack. etc. 

• Phase 2 consists of group tests run on 
the completed spacecraft. Groups in- 
clude power and sequential, environ- 
ment control, communications, instru- 
mentation, automatic stabilization and 
control, and reaction control. 

• Phase 3 includes tests requiring spe- 


cial facilities, such as altitude cham- 
bers, vibration stands, high-pressure 
purges and control system test firings. 

• Phase 4 includes simulated mission 
tests— command abort, astronaut abort, 
normal mission and emergency meas- 
ures— conducted to exercise nearly all 
capsule systems as they would be ex- 
pected to operate in a real situation. 

James F. McGee, of NASA’s Jet 
Propulsion Laboratory, spoke on the 
checkout and testing of unmanned 
lunar and planetary spacecraft— such as 
Ranger and Mariner— and said: "From 
the experience of the JPL spacecraft 
test programs conducted thus far. it is 
apparent that there is room for improve- 
ments in methods of testing as well as 
in test equipment facilities. 

McGee said that JPL. which has been 
criticized for five consecutive Ranger 
failures (AW Dec. 17, p. 33; Dee. 24. 
p. 17), was checking these problems: 

• Space and solar simulation. Mariner 
2 satellite was tested in a cold-wall vac- 
uum chamber which lacked a simulated 
solar radiation source. Strip heaters were 
used instead, and it is now believed that 
the rising internal temperatures of the 
spacecraft— which threatened the success 
of the mission on several occasions— can 
be attributed to the lack of proper heat 
testing. JPL now has a realistic solar 
simulator, McGee said, and the test 


By Katherine Johnsen 

Washington — Increasing congres- 
sional apprehension over the infant 
Communications Satellite Corp. last 
week turned to the prospect that a few 
communications common carriers might 
control six of the new corporation’s 1 5 
directors by investing only a few hun- 
dred dollars. 

This would be possible under the re- 
cently filed articles of incorporation, ac- 
cording to spokesmen for the 14-mem- 
ber interim board of directors, testifying 
before the Senate space committee. 

They were nominated by the Presi- 
dent to incorporate the new entity and 
establish it as a going concern. The 
space committee recommended their 
confirmation after the hearing. Con- 
firmation had already been recom- 
mended by Senate commerce commit- 

"With a S500 investment, the car- 
riers could elect the same number of 
directors— six— as the public with a 5300- 
million investment,” said Sen. Clinton 
Anderson (D.-N. M.), the committee 
chairman. 

The articles of incorporation were 
drawn to conform to legislation cn- 


data being derived on Mariner 3 cor- 
respond closely to the temperature data 
telemetered by Mariner 2. 

• Acoustic and vibration environments. 
Further study of booster performance 
has led the laboratory to believe that in 
addition to X, Y and Z-axis vibrational 
testing, more attention should be paid 
to torsional and acoustical vibrations. 

• Radio frequency interference. Despite 
extensive tests in this area. JPL discov- 
ered radio frequency interference in the 
transmissions of the microwave radiom- 
eter of Mariner 2, and between the 
lunar impact capsule beacon and space- 
craft transponder on Ranger 3. 

• Data evaluation and display. |PL 
plans to install fixed computer data- 
processing systems at its Pasadena and 
Cape Canaveral facilities to display test 
data in calibrated engineering units. 
The center also plans to suppress data 
which gives a constant reading of satis- 
factory and incorporate an alarm to call 
attention to out-of- tolerance readings. 

• Test times and mcan-time-bctwccn- 
failnres (MTBF). JPL is re-examining 
the relationship between test program 
durations and mission lifetimes of space- 
craft and the MTBF of components. 
McGee said that the majority of in- 
flight failures of the five Ranger and 
two Mariner spacecraft can be attributed 
to random component failures. 


acted last year establishing the cor- 
poration to develop and operate a 
worldwide communications satellite sys- 
tem. The legislation, and the articles, 
reserve 50% of the stock for com- 
munications carriers, but they do not 
make purchase mandatory. The other 
30% is for public offering. The pub- 
lic stockholders arc authorized to 
elect six directors: holders of carrier 
stock will elect six, and three directors 
arc to be appointed by the President. 

Bruce G. Sundlun. Washington at- 
torney. told Anderson that he himself 
and the other interim directors realized 
that the problem of a small invest- 
ment by communications carriers ex- 
isted when they drafted the articles. 

"But we could not put mandatory 
language in the bv-laws when the act 
was merely permissive . . .” Sundlun 
explained. 

In consultations with the attorneys 
for American Telephone & Telegraph 
Co., International Telephone and Tele- 
graph Corp., Radio Corp. of America 
and other carriers, George J. Feldman 
said that he warned them that "they 
were leaving themselves wide open to 
amendment of the act” if they did not 
buy 30% of the stock. Feldman is a 


Apprehension Rises in Congress 
Over Structure of Comsat Corp. 
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New York lawyer and interim director 
of the satellite company. 

Anderson commented that “the car- 
riers took good care of themselves in the 
articles of incorporation.” He observed 
that “all the carriers have to do is ante 
up a few pennies as they go along . . 

From the lengthy debate last year, 
Anderson declared that it was clear that 
Congress intended that the carriers 
should put up 50% of the financing to 
control six directors. 

The Senate committee has requested 
legal briefs from Attorney General Rob- 
ert Kennedy and the interim board of 
the satellite corporation on the issue of 
requiring the carriers to invest in 50% 
of the corporation stock. 

Were the tables turned, and the pub- 
lic purchased only 5500 worth of stock, 
it would mean death of the satellite cor- 
poration by financial failure. This is 
because the 50% stockholding reserved 
for the carriers is also a limitation. If 
the public invested only 5500. the car- 
riers could invest only $500. 

Sen. Kenneth Keating (R.-N. Y.) and 
Sen. Stuart Symington (D,-Mo.) joined 
Anderson in expressing concern that the 
communications companies have been 
protected from having to risk capital. 
The three senators supported the legis- 
lation authorizing a private profit-mak- 
ing corporation last year against formi- 
dable opposition favoring government 
ownership of the communications satel- 
lite corporation. 

The government-ownership advo- 
cates. meanwhile, were preparing to 
oppose confirmation of all 14 directors 
on the Senate floor on the grounds that 
the government should not inject itself 
into the establishment of a private and 
profit-making corporation. The quali- 
fications of the directors themselves did 
not appear to be at issue. 

Senate space committee members 
also reiterated skepticism— already 
voiced at Senate commerce committee 
hearings (AW Feb. 25, p. 30)-that 
National Aeronautics and Space Ad- 
ministration should continue to finance 
extensive research and development that 
will benefit the private satellite com- 
pany. NASA's Fiscal 1964 budget ear- 
marks 555 million for research and de- 
velopment in communications satellites. 
This includes 51.9 million for Relay, 
built bv RCA; S4 million for Svncom 
1, built by Hughes Aircraft Co., and 
S40 million for an advanced synchron- 
ous communications satellite system. 

After Symington noted that the pri- 
vate satellite company would not make 
any profits until it became operational 
in about five years, Sundlun said that 
the company might start making money 
before then by competing for technical 
research contracts after its capability 
has been established. Sundlun noted 
that this development “is highly prob- 
lematical and speculative.” 


Aerospace Sales, Earnings Increase 

Aerospace industry profits for 1962 will show a 20-25% increase over 1961 and 
sales an increase on the order of 8%, a tabulation of results reported as of last week 
by major companies indicates. 

These figures conform closely with latest figures compiled by the Securities and 
Exchange Commission and Federal Trade Commission survey. For the third quarter, 
the survey showed an increase in earnings of 22% and 9% for sales. Tabulation of 
survey results for the first three quarters indicated total profits for the industry of 
slightly over S15 billion and earnings of $300-350 million. 

Annual reports issued last week included Avco Corp., Curtiss Wright Corp.. 
Ccneral Electric. General Dynamics, Lockheed Aircraft Co.. Kaman Aircraft. Repub- 
lic Aviation Corp., and Thompson Ramo Wooldridge, Other reports listed in the 
table were issued earlier. 

Total 1962 sales for these companies amounted to S15.1 billion, but deduction 
of General Electric's non-defense portion leaves a total of $11.5 billion. Assuming 
GE's profits at a defense industry average of 2.2%, total profits for the companies 
listed would reach $268 million. 

Both Lockheed and General Dynamics in the latest group to report showed 
marked increases in sales and earnings. 

General Dynamics said that provision made for losses on its Convair 880/990 jet 
transport program, which resulted in the heavy deficit in 1961, appear to be adequate 
to cover the actual requirements of the programs now ending. Backlog of S1.7 bil- 
lion at the end of 1961 rose to S2.065 billion, the company said, including S1.090 
billion in orders estimated to be funded or negotiated out of authorized programs. 

Lockheed reported a backlog of $1,423 billion at the end of 1962. a drop from 
the $1,638 billion a year earlier. Backlog percentage of missile orders dropped from 
20 to 13%, of space orders from 10 to 7%, but the aircraft percentage rose from 
65 to 75%. 

Changes in accounting methods accounted for this backlog decline. Lockheed 
said. Backlog now only shows actuallv funded portions rather than total negotiated 
value of contracts. In the ease of missile and space programs. Lockheed had con- 
tracts funded for S278 million, but sales forecasts for 1963 arc 21 times that figure. 
In proportion of 1962 sales, missiles remained at 26%. space vehicles dropped from 
25% in 1961 to 21% and aircraft rose from 45 to 49%. 

Though reduced, costs of commercial transport programs still arc a factor in 
industry results. Boeing reported its 1962 profits were reduced because of costs of 
such programs as its 707-320B and 320C turbofan long-range passenger and cargo 
aircraft-dcspitc recovery of prior years' losses on the 707 and 720 programs. 
Further effect on profit margins will result in 1963 because of research and develop- 
ment costs of the Boeing 727 short/mcdinm haul transport and the Boeing Vcrtol 
107 turbine-powered helicopter. 

Lockheed wrote off on additional S5 million in 1962 on its JetStar utility jet 
program because of production cutbacks and stretchouts when Defense Dept, 
decided against further purchases of the aircraft. 


Aerospace Industry — 1962 Results 


Curtiss Wright 
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MiG-17 Shown With New Modifications 


Undcnving weapons and fuel tanks and a modified air intake characterize the modified version of the MiG-17 in service with the Russian 
air force- Weapons resemble the Martin Bnllpnp air-to-surface missile but are smaller: layout is apparently a canard geometry, with small 
controls forward and fins aft. Usual MiG-17 armament of 23-mm. cannon appears to have been removed from this version, possibly to 
allosv expansion of the inlet to handle the air blocked out by the radomc in the center. Gun camera is in small housing on starboard side 
of inlet. Over 15,000 MiG-17s were delivered to Russian units, satellite countries and nations friendly to USSR. 


Key UN Space Group Meetings 
To Be Held in New York, Geneva 


United Nations, N. Y.— United Na- 
tions Committee on the Peaceful Uses 
of Outer Space agreed unanimously last 
week to hold its Legal Subcommittee 
meetings in New York and its Scien- 
tific and Technical Subcommittee meet- 
ings in Geneva this spring. 

Location of the meetings had been 
the subject of a three-week behind- 
the-scenes debate, with some cold war 
overtones, before agreement was 
reached among members. 

Last minute attempt by Soviet mem- 
ber Dr. N. T. Fedorenko to have the 
committee declare the New York 
meeting "an exception” and no prece- 
dent for the future was seen by observ- 
ers as an attempt to downgrade the 
U. S. as a focal point for international 
space matters. Soviets would have 
liked both meetings to be held in Ge- 
neva. Last vear both subcommittees 
met in New' York. The issue was re- 
solved by entering the Soviet state- 
ment in the UN official record without 
the declaration. 

Lceal Subcommittee is expected to 


resume debate on formulating general 
principles for space exploration and 
related legal problems after failure to 
reach agreement last September (AW 
Dec. 10. p. 3fi). Meetings are sched- 
uled Apr. 16-Mav 3. 

Technical Subcommittee, to meet 
May 14-31, will consider suggestions 
outlined in a United Arab Republic 
statement circulated among committee 
members last week. Statement calls for 
an outline of areas where technical as- 
sistance could be rendered to countries 
wishing to enter space research, tak- 
ing into account varying levels of tech- 
nical achievement. 

Technical Committee would also de- 
cide on priorities and types of assist- 
ance to be made available to devel- 
oping countries. Matter of training 
nationals of these countries on a multi- 
lateral basis would also be considered. 

Soviet member Fedorenko said the 
training of nationals in space research 
was considered linked to issues of na- 
tional security by his country, but the 
Soviet Union would consider training 


on a bilateral basis with individual coun- 
tries. U. S. ambassador-deputy repre- 
sentative Francis Plimpton said the 
subject of training warranted study. 

In other space committee action, the 
memorandum of India proposing estab- 
lishment of an Equatorial Sounding 
Rocket Launching Facility in Kerala 
State near Trivandrum for LIN spon- 
sorship was welcomed by the com- 
mittee. Remaining procedural steps be- 
fore UN sponsorship include a progress 
report due before tlic space committee 
and General Assembly vote. 

National Aeronautics and Space 
Administration will furnish four Nike 
Cajun vehicles and an appropriate 
launching device in accordance with 
a memorandum of understanding with 
India signed last October. India's 
Dept, of Atomic Energy will supply 
sodium vapor release payloads for opti- 
cal tracking of upper atmosphere wind 
currents in conjunction with a later 
study of the equatorial clectrojet in the 

For the clectrojet experiments, 
NASA will provide nine Nike Apache 
vehicles and loan launch, tracking and 
telemetry equipment. India will fur- 
nish personnel for launch, tracking and 
data analysis. Both experiments arc 
scheduled for 1963. 
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CECO fuel pumps chosen again. Lockheed's giant turbofan freighter, 
the C- 141 StarLifter, will be powered by four P&WA 21,000-pound-thrust 
engines equipped with fuel pumps engineered and precision-produced 
by Chandler Evans. 


Our product on the C-141 joins a distinguished line of pumps in 
military and commercial application. Commercially certificated lor 
three thousand hours between overhaul. CECO fuel pumps have compiled 
wore Ilian ten Million service hours with Pratt & Whitney Aircraft 
and General Electric turbojet engines. 


CECO is pleased to be “known by the company 
by the records those products establish. 


;s products keep" and 


CHANDLER EVANS CORPORATION • WEST HARTFORD I, CONNECTICUT 




G us Turbine Fuel Controls/ Pun, 
Aerospace Control Systems / Sen 
Aircraft I Engine Accessories 


CECO 



This is a gyroscope with no wheels, motors, gears, 
bearings, gimbals, rotors, springs or bushings. 


The first magnetic induction nuclear gyroscope: a laboratory 
model, but functional enough to prove that the principle 
works. Its descendants are expected to be the most precise 
and dependable navigation instruments ever devised. 

It has a heart of water, contained in a small glass sphere. 
Electrical coils around the sphere align the water's nuclear 
particles like bar magnets. When the gyro's orientation is 
changed, these particles are disturbed. They emit a faint cur- 
rent, which signals the change . . , with fanatical accuracy. 

Good mechanical gyros also sense, and signal, change of 


direction. But as time goes on even the best of them will build 
up excessive drift. Since there are no moving parts in the nu- 
clear gyro, its drift rate due to friction is zero. Because of its 
simple construction, it should eventually be produced at far 
less cost than mechanical gyros. And it will never wear out. 

The one above was built under Republic's independent 
research and development program, and tested under Bureau 
of Naval Weapons sponsorship. 

Tomorrow its descendants will guide men who travel on the 
sea . . . under it ... in the earth’s atmosphere . . . and beyond. 


REPUBLIC 


Industry Protests Increased Data- Sharing 


Washington— Inclusion of broader 
"give-away” clauses in defense con- 
tracts, which would require the com- 
pany that develops a product to share 
proprietary data, equipment, "know- 
now" and trained personnel if any 
part of production is assigned to an- 
other firm, has come under attack of 
three industry associations. 

Aerospace Industries Assn., National 
Security Industrial Assn, and the Elec- 
tronic industries Assn, have written let- 
ters and made personal protests to De- 
fense Dept, officials objecting to data 
requirements included in contracts for 
the F-Ill (TFX) bi-scrvice tactical 
fighter, the Navy's regenerative turbo- 
prop engine (RTE) and the Navy's EX- 
10 torpedo. 

One industry official described the 
new clauses as telling the development 
contractor that he "must be ready and 
willing to put another company into 
business with the product he developed 
and then guarantee the results for an 
indefinite period of time.” 

In September, 1961. the Aeronau- 
tical Systems Div. of the Air Force Sys- 
tems Command made the first major 
move bv including this requirement in 
the first requests for proposals (RFPs) 
on the TFX. Last summer the Navy 
followed a similar procedure for its 
version of the TFX. 


Engine Bids Sought 

Washington— Requests for proposals 
for des-elopmcnt of the Navy regenera- 
tive turboprop engine (RTE) were 
mailed to five companies Feb. 21. Pro- 
posals are due in the Bureau of Weap- 
ons Apr. 15. Evaluation will take until 
May 15. and the contract must be let 
before the end of the fiscal year so that 
funds may be legally obligated. 

Regeneration as applied to turbo- 
props would recapture heat from the 
jet exhaust and apply it to air emerging 
from the compressor section of the en- 
gine. Fuel consumption would be on 
the order of 0.3 lb./hp./hr.. which is 
about the sane as a turbo-compound 
reciprocating engine. 

RFPs were sent to Allison. General 
Electric, Pratt &• Whitney. Curtiss 
Wright and AiRescarch. 

The RTE would provide improved 
performance by enabling transport and 
combat aircraft to carry heavier loads 
over greater distances, or permit combat 
aircraft to remain airborne a longer 
period of time. The Air Force Drome- 
dary concept for an airborne missile 
launcher to fly unrcfuclcd for 120 hr. is 
one possible application (AW Feb. 18, 
p. 40). 


The Navy then applied it to the EX- 
10 torpedo and the regenerative turbo- 
prop engine proposal requests. 

Procedure followed for including 
such a clause is for a service to ask the 
secretary of defense for a deviation to 
the Armed Services Procurement Regu- 
lations (ASPRs). In each instance the 
deviations granted go much further 
than the ASPRs. 

Basic Navy policy is that it wants to 
award a production contract to anyone 
it chooses. The policy is not vet fully 
understood in the Navy, as illustrated 
bv the events surrounding the sending 
of RFPs on the regenerative turboprop 
engine development to five companies 
Feb. 21. No mention was made of any 
deviation from the ASPRs. 

But then each of the companies re- 
ceived postmarked Feb. 22. an amended 
RFP. which included an enclosure out- 
lining the deviation on data require- 

The document states that a govern- 
ment contracting officer can order a 
contractor to furnish engineering and 
other technical assistance in the form 
of know-how; trained personnel; the in- 
struction and guidance of government 
personnel or the personnel of a third 
party: jigs: dies: fixtures or manufac- 
turing aids and other assistance, infor- 
mation. rights or licenses. 

The contractor can request compen- 
sation for actual costs of furnishing 
data and other technical assistance for 
which the government has not paid him 
previously. But lie will not be reim- 
bursed for technical information, knowl- 
edge or know-how possessed by him or 
a subcontractor. 

The contracting office can also order 
the contractor to furnish data on stand- 
ard commercial items or service devel- 
oped at private expense and sold to 
the public commercially, if the item or 
service is used to develop the new 
product under the contract. 

However, the contractor will not be 
able to use his own proprietary data 
or privately-developed items without 
first seeking permission to do so. This, 
the industry associations maintain, only 
adds to the burden of negotiations and 
paperwork necessary to fulfill the con- 
tract. 

A data package furnished to the gov- 
ernment for use in whatever way it 
secs fit can include information on any 
or all of the following: design approval; 
evaluation: quality assurance (including 
inspection); provisioning; procurement 
or manufacture of repair parts; installa- 
tion; training; operation; maintenance; 
repair and overhaul; manufacture for 
repair and overhaul (when not pro- 
curable commercially); manufacture at 


a government activity and competitive 
reproeurement from industrial sources; 
modification and determination of gov- 
ernment rights. 

Industry protests against such provi- 
sions maintain that these deviations to 
the ASPRs increase, rather than allevi- 
ate, data problems. 

In a Mar. S letter to Assistant Sec- 
retary of the Navy for Installations and 
Logistics Kcnnetii BcLieu. George F. 
Hannaum, vice president of Aerospace 
Industries Assn., said the deviation as 
applied to the TFX contract, but appli- 
cable to clauses in other contracts, 
stated that a contractor would be re- 
quired to: 

• Deliver a complete engineering man- 
ufacturing data package for the item, 
including vendor data and data devel- 
oped at private expense, if any. 

• Guarantee for an indefinite time the 
completeness and adequacy of the data 
package for the manufacture of the 
item by the government or any other 
competent manufacturer selected by 
the government. 

• Obtain for the government all rights 
and licenses, including patent licenses, 
necessary for the manufacture of the 

• Furnish engineering and technical 
assistance, know-how. trained personnel 
and manufacturing aids to anyone 
manufacturing the item. 

• Undertake financial liabilities, or 
penalties, of undetermined extent. 


Atlas 130-D Delivered 

Cape Canaveral. Fla.— Mercury Atlas-9 
launch vehicle was delivered here Mar. 
18 and was described as the "cleanest" 
Atlas to roll off the General Dynamics/ 
Astronautics assembly line. The vehicle, 
Atlas 130-D. was shipped here from San 
Diego. Calif., without a waiver or dis- 
crepancy. 

Autopilot canisters in the launch vehi- 
cle were rc-wired on the recommenda- 
tions of GD/A and Aerospace Corp., 
which caused a delay of about five weeks 
in the MA-9 launch date. Normally, a 
six-week pad preparation time is re- 
quired for the booster and booster-space- 
craft mating. Vehicle delivery was 10 
days ahead of the current schedule and 
the MA-9 launch of Maj. Gordon 
Cooper is now scheduled by NASA for 
I May 14. 

The 130-D Atlas was delivered by a 
Lockheed C-133 aircraft which was in- 
strumented to determine the effects of 
vibration on the booster. In the past, 
vehicles which have had no leaks when 
they left the factory had as many as 15 
during pressurization tests here. 
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First Manned Saturn 5 Flight Set for 1967 


Bv Alfred P. Alibrando 

Washington— First Apollo manned 
flight on a Saturn 5 with live upper 
stages is scheduled for 1967, Wemher 
von Braun, director of the National 
Aeronautics and Space Administration's 
Marshall Space Flight Center, disclosed 
in congressional tcstnnonv last week. 

Von Braun told the House space com- 
mittee s subcommittee on manned 
space flight that "the first manned 
flight with the Saturn 5 will occur with 
the seventh launch." 

There is a possibility this flight will 
be a circumlunar mission, in which the 
Apollo spacecraft would orbit the moon 
without landing and return to earth. 
The mission wifi depend on the success 
of flights three through six. in which 
three live stages will be used and on 
which unmanned Apollo spacecraft tests 
will be conducted. 

Von Braun's disclosure also added 
substance to reports from White Mouse 
sources that the first U. S. manned land- 
ing on the moon is scheduled in 196S. 
Mis testimony included the following 
detailed report on progress, milestones 
and flight schedules in the Saturn 1, 
Saturn IB and Saturn 5 programs. 

First three flights of the Saturn 1 first 
stage were successful. The fourth Sat- 
urn 1 (SA-4) is on the pad and ready for 
launch from Cape Canaveral. Launch 
of SA-5, in which the S-5 Douglas see- 


OH-4A Design Speed 

Ft. Worth, Tex.— Bell OH-4A entry 
in Army s light observation helicopter 
(I.OII) competition already has been 
flown to its design top speed of 110 kt. 
in the course of about 15 hr. of flight 
time accumulated on two helicopters. 

OII-4A recently underwent a formal 
configuration review nr Bell s plant near 
here attended by Federal Aviation 
Agency and Army officials from various 

tended similar rcs-iews at Hiller and 
Hughes, when these projects were in the 
inockup stage. Bell review studied actual 
flight articles, including armament instal- 
tations and flight demonstration. 

Program requires that FAA be respon- 
sible for certificating the LOlIs prior to 
their being turned over to Army for 
evaluation— the concept being that Army 
is buying “off-the-shelf" vehicles. FAA 
and Army are strising to preserve the in- 
dependent design approaches by the 
three firms during their review. 

Programs call for certification prior to 
delivery to Annv at a rate of one per 
month for a total of five by each con* 
tender beginning in October. 1965. 


ond stage is to be flown for the first 
time, is scheduled for this fall. 

First test of the Apollo spacecraft 
configuration is to be made on the flight 
of SA-6, scheduled late this year. Tests 
of the Apollo spacecraft will continue 
on Saturn 1 flights next year. In these 
flights, a command module and par- 
tially-fueled service module will be 
placed into earth orbit. 

A series of 12 Saturn IB launches is 
planned. The first four flights will be 
vehicle development tests, beginning in 
1965 and ending in 1966. Unmanned 
Apollo spacecraft modules will be car- 
ried on all four tests. 

Beginning in 1966, the Saturn IB 
will be used to launch eight manned 
Apollo earth orbital missions. All three 
modules— service, command and lunar 
excursion— will be placed in orbit, with 
partial fuel supplies in the service and 
lunar excursion modules. 

"During these flights," von Braun 
told the subcommittee, “the spacecraft 
crew will develop operational methods 
for deployment and docking of the lunar 
excursion module and will further de- 
fine spacecraft orbital maneuver tech- 
niques. By the conclusion of opera- 
tional Saturn IB flights, we will have 
fully tested, in earth orbit, a large por- 
tion of the system required for the lunar 

First flight of the Saturn 5 is sched- 
uled in 1965. It will earn- dummy sec- 
ond and third stages and an unmanned 
developmental Apollo spacecraft. 

Von Braun said the second test would 
include a live second stage and the third 
flight will test all three live stages of the 
S-5 and the Apollo spacecraft. Rigorous 
tests of the spacecraft, such as high- 
speed re-entry, are to he made in un- 
manned flights on the fourth, fifth and 
sixth Saturn 5 flights. The seventh, in 
1967. is to be the first manned flight 
on the Saturn 5. 

Subcommittee members pressed von 
Braun for an opinion on whether the 
big booster program could stand a cut 
in the Fiscal 1964 authorization request. 

"Our program most definitely cannot 
stand a 107' cut [and] a 5 '• cut would 
undoubtedly lead to slippage.” son 
Braun replied. "Personally. I would have 
liked to sec that supplemental go 
through,” he added, referring to the 
supplemental appropriation he and the 
NASA Office of Manned Flight wanted 
last fall when funds for booster and 
spacecraft development ran low (AW 
Nov. 12, p. 27: Nov. 19. p. 261. The 
Mouse space committee was willing to 
hack a supplemental, but President 
Kennedy instructed NASA Administra- 
tor James F.. Webb not to ask for it. 

Von Braun and S. K. Hoffman, presi- 


dent of Rocketdyne, told the subcom- 
mittee that F-l engine combustion 
instability problems (AW Feb. 4, p. 26) 
are being solved through changes of 
fuel injectors and baffling of fuel flow 

Edward C. Welsh, executive secre- 
tary of the National Aeronautics am 
Space Council, sent the subcommittee 
a statement on how and why lunar orbit 
rendezvous was selected over earth 
orbit as the best technique for accom- 
plishing a manned landing on the 
moon before the end of the decade. 

Welsh said the advantages of lunar 
rendezvous include the fact that it re- 
quires about one-half the payload 
weight needed for earth orbit rendez- 
vous, consequently a smaller launch 
vehicle; better visibility for astronauts 
in the spacecraft designed for lunar 
orbit rendezvous; rendezvous at about 
5.000 fps. rather than 26.000 fps.. and 
one launch from earth instead of two. 

Mouse space committee’s subcommit- 
tee on space sciences, which last year 
held extensive hearings on Atlas-Cen- 
taur, last week called Abe Silverstein. 
director of NASA’s Lewis Research 
Center, for a report on progress in solv- 
ing problems in rocket’s upper stage. 

Silverstein cited several specific 
changes which are being made to ensure 
reliability and improve performance of 
the Centaur stage: 

• Nickel is being added in welded areas 
on the stainless steel tank to improve 
the ductile qualities of the metal, and 
eliminate cracking around spot welds 
that results from thermal shock when 
liquid hydrogen flows into the tanks. 

• Time between Atlas-Centaur stage 
separation is being shortened from 45 
sec. to 6 sec. to decrease the period 
Centaur is in a weightless condition. 
° Fuel tank modifications, including in- 
stallation of baffle, are being made to 
reduce slosh. 

• Weather shield structure is being 
strengthened. This structure, just un- 
der the nose fairing, may have been 
torn loose and plunged through the 
body of the rocket, causing destruction 
of the Centaur in the first launch on 
May S. 1962. after 54 see. of flight. 


Avionics Bids 

Prospective bidders for Navy Bureau 
of Weapons new integrated avionics sys- 
tem for light attack aircraft, which will 
make widespread use of microcircuitrv. 
will be briefed on system requirements 
Mar. 29 in Washington. Approximatclv 
50 companies arc expected to attend. 
Reouest for proposal is expected to 

Icctcd and contract signed by June 50. 
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ARPA Briefs Industry on HIBEX 

Washington— Missile and propulsion companies were briefed here earlier this 
month on the Advanced Research Projects Agency's HIBEX (high impulse booster 
experiments) program, intended to advance the technology of extremely high-accelera- 
tion rocket boosters for missile defense and other potential rises. 

ARPA holies through its Project Defender to develop technology that will provide 
advanced anti-ICBM missiles capable of reaching altitudes of several miles in less 
than a second. This would permit low-altitude intercepts with maximum use of 
atmospheric filtering to discriminate between decoys and warheads. From this pro- 
gram will come technology for improved models of the Sprint missile for Nike X 
fsce story) and for possible use in defending hardened missile sites and control centers. 

Proposals from industry on the HIBEX program are due in May. w*ith a target 
date of July for selecting one or more contractors. Companies that attended the 
recent briefing included; Aerojet-General, Boeing. Douglas. General Dynamics/Astro- 
nautics. General Electric, Hercules Powder Co., Hughes Aircraft. Lockheed Missiles 
and Lockheed Propulsion, Martin, Rocketdyne, Thiokol and United Technology- 

Center (UTC). 

UTC last week won an ARPA contract for studies on a solid-propellant. anti-ICBM 
missile booster with acceleration rates of 10 to 100 times those of conventional solid- 
propellant rockets. Several other firms arc conducting similar studies. 


Martin Co. Will Develop Sprint 
Missile for New Nike X System 


Washington— Martin Co. last week 
won the three-company competition to 
develop the Sprint missile, a relatively 
low-cost, high-acceleration missile to be 
used in the new Army Nike X ballistic 
missile defense system. 

Nike X system, which will use atmos- 
pheric filtering to discriminate between 
decoys and warheads, requires a missile 
that can be launched, reach intercept 
altitude of 20-50 mi. and kill the target 
within 10 sec. (AW Feb. 11, p. 56). 

Martin becomes a major subcon- 
tractor to Bell Telephone Laboratories 
(BTL). which is responsible for Nike 
X system design and development, a 
role it also performs on the Nike Zeus 
for the Army Missile Command. Initial 
contract, expected to total approxi- 
mately S5 million, is being negotiated. 

Douglas Aircraft Co., which was 
selected last fall along with Martin 
and North American Aviation to con- 
duct 120-dav paid studies on the Sprint 
missile, was the subcontractor for the 
Nike Zeus missile. Failure to get the 
Sprint program may result in a number 
of layoffs at Douglas, although Zeus 
improvement work is continuing, par- 
ticularly for possible anti-satellite use. 

Sprint development will be carried 
out at Martin’s Orlando Div. Project 
director will be Sidney Stark, former 
project director for the Army-Martin 
Pershing missile. 

Announcement of Martin’s selection 
roughly two weeks before the Apr. 
1 target date originally set for selecting 
the Sprint contractor reflects the high 
priority attached to the program by 
Defense Dept, officials. Defense Secrc- 
tarv Robert McNamara told the House 


Armed Services Committee recently 
that “we propose to proceed with the 
greatest urgency in the development of 
the Nike X system. . . .” 

The new system, with its high-ac- 
celeration Sprint missiles, also appears 
suitable for use against submarine- 
launched ballistic missiles, where the 
warning time is considerably less than 
for an ICBM. McNamara called such a 
defense "second only in importance to 
defense against ICBM attack." Also, 
because the Nike X missile should be 
less expensive than Nike Zeus, and 
fewer radars will be needed, widespread 
coastal installations could cost far less. 

Martin proposed to use Hercules 
Powder Co. as its propellant subcon- 
tractor. The latter makes the propellant 
for the Minuteinan third-stage, a Class 
9 double-base type which can be deto- 
nated but gives extremely rapid burning 
and vehicle acceleration. Backup pro- 
pellant contractor might be chosen. 

Sprint, intended to intercept at alti- 
tudes of 20-50 mi., is expected to use 
a single-stage booster. Nike Zeus uses 
a two-stage rocket which produces a 
range of about 70-100 mi. The single- 
stage configuration, coupled with 
simplified guidance and control, is ex- 
pected to give Sprint a weight of 
several thousand pounds, perhaps half 
that of the Zeus. Where the Zeus is 
powered by a 450,000-lb. thrust first 
stage, improvements in propellants 
since the Zeus was first designed are 
expected to permit a 50% increase in 
thrust for the Sprint booster. The com- 
bination should give the missile ex- 
tremely rapid acceleration charactcris- 


News Digest 


James Chamberlin has been ap- 
pointed senior engineering adviser to 
Robert Gilruth, director of the Manned 
Spacecraft Center at Houston, Tex., 
and relieved of duties as manager of 
Project Gemini, NASA said last week. 
Charles W. Mathews was named acting 
manager of Project Gemini. Maxime A. 
Faget succeeded Mathews as acting 
chief of the spacecraft technology divi- 
sion. in addition to his regular duties as 
assistant director for engineering and 
development. 

Fourth Saturn launch vehicle is 
scheduled to be launched here this 
week. Designated SA-4, the vehicle will 
be similar in configuration and test 
purposes to the three Saturns flown 
previously (AW Nov. 26. p. 52). Also 
scheduled for launch here this week is 
the National Aeronautics and Space Ad- 
ministration’s Atmospheric Structure 
Satellite, S-6 (see p. 54). 

USAF-Boeing Minuteinan ICBM 
launched from Cape Canaveral Mar, IS 
failed when the third stage of the three- 
stage solid propellant missile burned 
through. Self-destruction occurred a 
fraction of a second before the range 
safety officer could destroy the missile. 
The third stage on this flight was a 
hybrid of Wing 1 motor case and 
Wing 2 propellant. 

Navy-Lockhccd Polaris A-5X fleet 
ballistic missile, launched from a land 
pad at Cape Canaveral Mar. 19, was 
destroyed by the range safety officer 
during second-stage burning. It was 
believed that the second-stage unit 
had lost all thrust vector control. First 
stage performance and separation of the 
two stages was satisfactory. 


VC. 10 Modifications 

London— Vickers VC.10 drag tests will 
result in major engine installation modi- 
fications on the No. 5 and following 
airplanes. Fix will be to tilt aft-monnted 
pods 5 deg. upward and move the entire 
pod installation 1 1 in. outboard. An- 
other change is inodificatinn of leading 
edge slats to improve flow. 

Vickers fixed a tail buffet by install- 
ing “beax'er tail” fins between the jet 
pipe exhausts. Unit is a small airfoil 
extension. Chief Engineer G. F. H. 
Hemslcy said changes will not affect 
delivery rimes to BOAC and Royal Air 
Force. He said slat and buffet modifica- 
tions have cut drag 50% of the dis- 
crepancy from original specifications, and 
calculates that engine changes will take 
care of the remainder. 
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AIR TRANSPORT 


Halaby Remark Draws Stiff Soviet Reply 


Russia claims that U. S. bars Moscow-N. Y. route 
after FAA head calls Aeroflot ‘adjunct of military.’ 

Washington— Russian-owned carrier Aeroflot, constantly frustrated in its 
drive to gain direct air access into the Western Hemisphere, last week accused 
the U. S. of intentionally blocking the inauguration of a Moscow-New York 

The charge was triggered by a statement that Aeroflot was "just an adjunct 
of military aviation” made by Federal Aviation Agency Administrator N. E. 
Halaby in response to a question asked by Aviation Week & Space Tech- 
nology in an interview during a recent Voice of America program beamed 


exchange of rights and rates and rout' 


throughout the world. 

Soviet Union's bid for an air route 
was bluntly rebuffed in 1961 when the 
Berlin border was closed (AW Aug. 28, 
1961, p. 44), and as a result, the U.S. 
refused to sign a bilateral pact that 
had been agreed upon in principle by 
both countries. 

Jumping-off Point 

Since that time, Aeroflot has been 
balked in even' attempt to establish a 
jumping-off point in either Africa or 
Europe for a transatlantic route. As a 
result, the airline was required to link 
Moscow with Havana by a route that 
winds north from Murmansk, over the 
Barents Sea to avoid invading Scandi- 
navian air rights, through the Denmark 
Straits and across the Atlantic to Cuba. 

In the VOA broadcast, Halaby 
charged that “there is no civil aviation 
in the Soviet Union.” He said the Rus- 
sians "do not operate on the free trade 


that we seek in the world . . . we think 
the fuselage is for fares, not flags." 

Viktor Danilychev, chief of Aero- 
flot’s international lines department, 
promptly retorted that the U.S. had 
"frozen" talks on nonstop New York- 
Moscow service in order to prevent 
growth of business and tourist contacts 
between Russia and America, and be- 
cause the U. S. does not have a passen- 
ger aircraft capable of living nonstop be- 
tween the two cities as can the Tu-114 
turboprop transport. 

No Commercial Value 

The U. S. has never seen any com- 
mercial value in the proposed route, and 
it • has been assumed that servicing of 
the route by Pan American World Air- 
ways, the U. S. carrier certificated for 
the route, would be done with govern- 
ment subsidy. 


Traffic forecasts indicate that the 
volume of traffic would be light and, as 
one government official pointed out. 
U. S. travelers, because of their innate 
curiosity, would try the Russian airline 
on the trip to Moscow while Russian 
travelers would probably feel pressed to 
patronize their own flag carrier. 

At the present time, the Boeing 707- 
320B turbofan transport has the range 
capability to cover the Moscow-New 
York air route with adequate fuel re- 

The aircraft is operated nonstop 
between San Francisco and Paris by 
TWA, a distance several hundred miles 
longer than the New York-Moscow 
Great Circle route. 

The Douglas DC-8 transport also has 
similar range capability. 

Halaby Statement Scored 

Danilychev branded as groundless 
and “false” Halaby’s statement that 
Aeroflot was not a commercial organiza- 
tion. "Heads of the U.S. aviation 
agency have resorted to slander to cover 
up the true motives of their action.” he 

U. S. carriers, which he said were per- 
fectly aware of the value of cooperation 
with Aeroflot, were compelled to aban- 
don hope of sending their aircraft to 
USSR, he said. 

Meanwhile, the State Dept, said the 
international climate is still not "appro- 
priate" for inaugurating direct commer- 
cial airline service between New York 
and Moscow, One factor, according to 
State, is the presence of Russian troops 
in Cuba. 

The Soviets have consistently empha- 
sized their desire to establish a recipro- 
cal air route between Moscow and New 
York since 1939. when former President 
Eisenhower and Chairman Khrushchev 
agreed to begin negotiations for the 

These negotiations were abruptly 
terminated when the summit confer- 
ence between the U.S. and Russia col- 
lapsed as the result of the Soviet down- 
ing of a U. S. U-2 reconnaissance plane 
in the Soviet Union. 

The talks were resumed when the 
crew of a U.S. RB-47 reconnaissance 
plane, which had been shot down over 
the Barents Sea. was released. In August 
of 1961, a bilateral agreement was 
reached and initialed by both govern- 
ments, but it was abruptly shelved Aug. 
19 when the border between East and 
West Berlin was closed by the Russians 
(AW Aug. 28, 1961, p. 40). 
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Four Airlines Show Improved Earnings 

Three trunkline carriers and one all-cargo airline last week reported final financial 
figures for 1962. each showing a substantial improvement in earnings over the previ- 

Braniff Airways reported a net income of S2.4 million on operating revenues of 
$94.4 million and a S1.2 million profit from the sale of aircraft. Net income was $1.2 
million in 1961. Carrier's net working capital was $9.7 million for the year, compared 
with S9.5 million in 1961. Long-term debt stood at $35.7 million at scat's end. com- 
pared with $40.7 million in 1961. 

Northwest Orient Airlines reported record net earnings of S7.2 million for 1962 
with operating revenues of $150.4 million. Net earnings in 1961 totaled $3.6 million 
on operating revenues of $111.5 million. Net worth of Northwest increased from 
$54.1 million as of Dec. 31. 1961, to $59.7 million on the same date in 1962. 

Total operating expenses of Northwest were $131.2 million in 1962. compared 
with $101.3 million in 1961. 

Flying Tiger Line also reported record earnings for 1962 with a net profit of $2.8 
million, contrasted to a net loss of $3.6 million in 1961. Cosh flow for 1962 totaled 
$12.1 million against $5 million in the previous vear. Net worth increased to $14 
million in 1962 from $11.2 million in 1961. 

Net earnings for United Air Lines in 1962 were $7.7 million, including a $1.3 

high of $594.2 million, an 18% increase over 1961. Passenger revenues rose 20%. 
freight 22%. express 14% and mail 9%. 

Operating expenses totaled $569.7 million, a 17% increase over 1961. Expense 
includes the cost of providing 25% more available capacity, half of which was due 
to the addition of routes of Capital Airlines, which merged with United in 1961. 

Eastern Seeking $60-Million Loan 
After $14.9-Million Loss in 1962 


Bv Janies R. Aslilock 

Nesv York-Eastern Air Lines, which 
last week reported a 1962 loss of $14.- 
895.365. is negotiating with lending in- 
stitutions for $60 million additional 
capital and extensions of maturity dates 
on its picsent debt. 

Readjustment of the airline's finan- 
cial position is necessary' to complete 
financing for 40 Boeing 727 medium- 
range jets. Delivery of the new trans- 
ports is scheduled to start late this vear. 

Eastern has paid $18,200,248 oil its 
Boeing 727 order, which totals $205 
million. The 'airline cannot complete 
this program and at the same time repay 
short-term bank loans, scheduled for 
maturity in 1963-65, which amount to 
S5 million a quarter. 

The 1962 loss, totaling S4.60 per 
share, was onlv slightlv less than the 
$14,973,940 deficit recorded in 1961. 
It would have been substantially greater 
had the carrier not received S5.43S.1 56 
from aircraft sales and 516,014.517 in 
mutual aid payments. 

Mutual aid benefits were paid by 
eight airlines as compensation for the 
flight engineer strike which grounded 
Eastern on June 23, 1962. Full service 
was not resumed until Dec. 13. Of the 
S16-million total. $10 million was paid 
for "windfall," or extra business that 
the other carriers estimated they re- 
ceived as a result of Eastern’s shutdown. 


Remainder was given to bring East- 
ern’s strike benefits up to 25% of oper- 
ating costs, based on expenses in the 12 
months prior to the strike. The 25% 
formula, a new inclusion in the Mutual 
Aid Agreement, is still awaiting formal 
Civil Aeronautics Board approval. How- 
ever. Eastern officials arc confident that 
the formula will be approved, permitting 
the airline to keep the additional 
S6.014.517! 

Eastern’s mutual aid assistance would 
have been greater except that its two 

Delta Air Lines, are not members of the 

Another reflection of the strike is 
Eastern's deferred charges, which in- 
clude crew training costs. In 1962 this 
amount was $13,474,976. compared 
with $11,342,031 in 1961. The increase 
includes training of flight engineers for 
pilot-engineer positions and qualifica- 
tion of junior pilots for engineer duty, 
both factors involved in Eastern’s re- 
duction of cockpit crews from four to 
three men as a result of the strike. 

Other deferred charges included air- 
craft instrumentation, such as radar and 
distance measuring equipment. 

The 1962 statement shows a narrow- 
ing of the spread between Eastern's air- 
rent assets and current liabilities. The 
$68,677,557 in current assets is only 
$3,824,703 above listed liabilities for 
1962. The difference in 1961 was $21,- 


is another indication of Eastern's need 
for financing. 

Liabilities were swelled in 1962 by a 
delay in S20 million of payments on 
S80 million in bank loans drawn in 
1961. Rcpavmcnt was to be in quar- 
terlv increments until 1965. The $20 
million, due but not paid in 1962, is 
now listed as a current liability while 
Eastern negotiates for changes in the 
maturity dates. 

Besides the bank loan. Eastern's long- 
term debt includes $90 million on notes 
due in 1966-75. and a subordinated con- 
vertible note of S25 million due in 
1976-7S. This brings the total long- 
term debt to SI 75 million, not includ- 
ing the $20 million now listed under 
current liabilities. 

Eastern has also extended the de- 
preciation period on its jet aircraft from 
10 to 12 years, with a 15% residual 
value. The airline will also sell 40 
DC-7B aircraft to Boeing as part of the 
727 purchase and depreciation sched- 
ules on these aircraft have been accel- 
erated to bring their value down to the 
price expected from Boeing. 

Total operating revenues in 1962 
were S253.799.939, compared with 
S295.352.S63 the previous year. The 
Air Shuttle service linking Boston, New 
York and Washington was credited 
with providing 7.6% of Eastern’s total 
passenger revenues, including the period 
through January. 1963. 

Malcolm A. MacIntyre. Eastern's 
president and chief executive officer, 
said that “under existing overly com- 
petitive conditions, there is no possi- 
bility that the company will come any- 
where near earning the 10.5% return on 
investment which the CAB itself deter- 

Maclntyrc said that while there is a 
need to review the route awards that 
have brought strong competition to 
Eastern— particularly those of Northeast 
Airlines and the acquisition of Capital 
Airlines' system by United Air Lines— 
there was no reason to believe the CAB 
would act soon. 

Eastern might have to seek subsidy 
relief, he said, since the CAB has con- 
sistently denied the carrier's bids for 
new routes and less restrictive opera- 
tions on existing segments. 

MacIntyre still views a merger with 
American Airlines as Eastern’s most 
logical move toward improvement. He 
said $50 million in annual savings 
would result from increased aircraft 
utilization, and $100 million from 
elimination of duplicate physical facili- 

Maclntyre secs no hope of relief 
through traffic growth, which lie said 
has been averaging less than 4% in 
recent months compared with a 4-5% 
annual increase in wage costs during the 
last few years. 
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Pan American’s Bill for Chosen Instrument Status — Part I 


Merger Attempt Is Part of Long Campaign 


By L. L. Doty 

Washington— Bid by Pan American World Airways to merge with TWA 
is another episode in a long chronicle of similar merger proposals and legis- 
lative moves in the carrier’s persistent but unsuccessful drive to become the 
chosen instrument of the U.S. and to annex domestic routes to its inter- 
national system. 

The Pan American effort has been paralleled by the U.S. government’s 
equally persistent but fully successful determination to block both Pan 
American's goals by leaning on a policy that was established in 1945 when 
commercial air transportation was in its infancy. In subsequent years, the 
chosen instalment drive has been thwarted by three Presidents, Senate and 
House committees, the Civil Aeronautics Board and the entire U. S. scheduled 
airline industry' with the notable exception of United Air Lines. 

Meanwhile, Howard Hughes, with a 


78% interest in TWA, has successfully 
stalled the present merger proposal de- 
spite Pan American’s attempt to bypass 
the Hughes interests in bringing about 
a consolidation (AW Mar. 18. p. 45). 
The latest struggle between Hughes 
and Juan Trippe, Pan American's presi- 
dent, climaxes a deep-rooted rivalry 
that began in 1945. 

Despite its frustrations. Pan Ameri- 
can has never skipped an opportunity 
to push its cause, and the latest merger 
proposal is a bold attempt to achieve 
its major goals in a single coup. The 
airline has experienced some previous 
successes in its merger ambitions— prin- 
cipally the acquisition of American 
Overseas Airlines and less significantly, 
the mergers with Panama Airways and 
Pacific Airways— but most merger offers 
have been bluntly rejected. Moves to 
win domestic routes have been dismal 
failures. 

The airline was the chosen instal- 
ment until 1940, when the CAB 
awarded a route to American Export 
Airlines, later American Overseas Air- 
lines. which placed it in competition 
with Pan American over the Atlantic. 
Until then, Pan American had served 
U. S. international air transport inter- 
ests singly and successfully and, from 
1928 through 1940, had negotiated air 
transport agreements with some 67 for- 
eign governments without the aid but 
with the blessings of the U. S. federal 
government. During this period, only 
the 1939 agreement with Great Britain 
covering the first transatlantic services 
was negotiated by the U. S. government 
for Pan American. 

Once Pan American found its 
monopoly realm invaded by competi- 
tion, it increased its running campaign 
aimed at restoring its chosen instru- 
ment status and entering domestic 
markets. It obstinately followed three 
chief courses to attain these ends: 


• Merger course. Prime purpose of 
merger would be to absorb all U. S. 
competition on major international 
routes. In addition, any merger pos- 
sibility that would provide it with dom- 
estic routes would be explored. 

• Legislative course. Pan American 
would sponsor legislation directed to- 
ward the establishment of a "com- 
munity airline," a single carrier operat- 
ing as U.S. flag carrier on international 
routes with all Class A voting stock held 
bv U. S. international and domestic air- 

• CAB course. Drive for domestic 
routes would be strengthened through 
petitions to the Board to link Pan 
American's coastal ports of entry with 
one another by a network of domestic 

First recorded merger attempt on a 
large scale began in January, 1947, 
when Trippe began exploratory talks 
with TWA on the practicability of a 
merger. This culminated, four months 
later, in the first meeting between 
Trippe and Hughes. 

On Jan. 2, 1947, Trippe telephoned 
Noah Dietrich, then executive vice 
president of Hughes Tool Co., and 
asked to meet him and to discuss a mat- 
ter of some importance, according to 
testimony given by Dietrich in the 
CAB North Atlantic Route Transfer 
Case of 1950. Dietrich said they met 
later at the Mayfair House in New 
York where Trippe discussed the gen- 
eral plight of the airline industry for 
5 or 10 min. and then asked if Hughes 
Tool Co. would be interested in a 
merger or at least a consolidation of the 
two carriers’ transatlantic routes. 

Dietrich said he would discuss the 
matter with Hughes and he had a sec- 
ond meeting with Trippe in March. 
Trippe testified in the same case that 
Hughes, meanwhile, telephoned him 
and arranged a meeting in New York, 


but this was canceled because Hughes 
had a conflicting appointment at 
Wright Field. 

Trippe said they finally did meet in 
Washington, spent several hours to- 
gether discussing the problems of Pan 
American and TWA. The issue of the 
community airline, or unification, was 
discussed, prompted by a query from 
Hughes as to why Pan American sup- 
ported this project. Trippe said they 

April in New York. 

Hughes again changed his plans and 
Trippe suggested that, since he was 
about to leave for Mexico City, he 
stop en route in Texas and meet 
Hughes somewhere in that state. This 
was agreed upon, but Hughes later 
found he would be unable to get to 
Texas and offered to meet Trippe on 
the West Coast. 

At this time, Hughes stressed the 
importance of secrecy and the need to 
meet at some place where they would 
be hidden from the public. 

It was finally planned that they would 
meet in Palm Springs on a Saturday 
morning in April. Trippe flew to Palm 
Springs in a company plane accom- 
panied by his seven-year-old son. 
Trippe arrived on schedule, checked in 
at a small inn and found that Hughes 
had not yet arrived. 

Hughes arrived later in the day and 
asked that Trippe meet him and Diet- 
rich in a cottage he had leased for the 
weekend. Here is Trippe's testimony 
describing the conversations held with 
Hughes that Saturday morning: 

"I was interested principally in the 
overseas end of TWA; he. on the con- 
trary, was more interested in effecting 
a merger of the entire TWA operation, 
including the domestic phase of the 
business. 

"I asked him what his views were 
of unification in the overseas business. 
He said he was opposed to them unless 
there was a merger— at least covering the 
overseas part of TWA— and that if such 
a merger was effected then he would 
have no further objection. But. in his 
opinion, that was a matter that would 
be settled by management, from the 
point of view of the best interests of 
the stockholders. 

“He had his balance sheets, income 
statements available and I had the 
latest documents with respect to Pan 
American Airways; and I believe we 
spent the principal part of that day dis- 
cussing the relative value of the com- 

"I took the position that the proper 
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approach would be on an exchange 
based on the net worth of the two com- 
panies, and particularly mentioned my 
views that that principle should obtain 
where the overseas part of his company 
to be merged with Pan American was 
concerned, but his ideas were far out 
of line. He felt that the overseas part 
of TWA was very much more valuable 
than Pan American; in fact, his figure 
was practically double, as I recall.” 

Hughes left that afternoon to keep 
a date in Los Angeles. Negotiations 
between Trippe and Dietrich con- 
tinued, but it apparently became ob- 
vious to Trippe that the talks had 
reached dead center. In any event, 
Hughes returned to Palm Springs Sun- 
day morning about 10 a.m. with the 
suggestion that the talks be resumed 
at what Trippe called a “deserted” air- 
port in the southern part of California. 

Trippe was flown to the airport by 
Hughes in his airplane and there the 
talks were terminated, with no deal 
made. Trippe’s airplane met him at 
the airport and took him to New York. 

In the latest TWA-Pan American 
merger plan. Pan American originally 
suggested that only TWA’s interna- 


tional routes be considered in the 
merger, presumably fearful that an 
entire merger would bring on a tor- 
rent of opposition that would drown 
any chances of its success. 

TWA President Charles Tillinghast 
pointed out, however, that TWA’s in- 

able asset and that the merger must 
include all or nothing. In addition, 
were TWA to retain its domestic sys- 
tem, Hughes would still have an op- 
portunity to regain control of the 
airline, a move that the present man- 
agement is committed to prevent. 

In face of grave warnings from some 
of his closest advisers. Trippe elected 
to gamble with the complete merger. 

In 194S. G. E. Baker, president of 
National Airlines, visited Trippe in Pan 
American's New York offices to discuss 
National’s current capital requirements. 
The talks led into a merger discussion 
which was followed by later meetings 
between Trippe and Baker. In addition 
to merger, the sale of some National 
stock to Pan American was discussed, 
but the negotiations gradually became 
stalled, primarily because of the high 
book value Pan American insisted upon 


:s stock to W. R. Grace & Co. 

Merger talk was rampant between 
1948 and 1950, a period when the air- 
line industry was bogged down in the 
most severe depression of its history. 
In 1948, Joseph O’Connell, then CAB 
chainnan, invited the airlines to submit 
sound merger suggestions that might 
reduce the high subsidies then being 
paid to most trunklines. Because of the 
limited response, the merger poliev was 
reaffirmed six months later in 1949. 

Alan S. Boyd, current Board chair- 
man. later was to make similar proposals 
in 1961-62 when the industry became 
afflicted with an overcapacity problem. 

Pan American succumbed to the 
merger fever quickly. In 1949, Trippe 
approached a United Air Lines direc- 
tor at a social affair and mentioned that 
it might be worthwhile to discuss the 
merits of a merger between Pan Ameri- 
can and United. The director sug- 
gested that lie was not the right person 
to negotiate such matters, but promised 
to pass Trippe’s thoughts on to United's 
president, W. A. Patterson. 

Several weeks later, Patterson called 
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When he carries an umbrella, carry an umbrella. 


This is our man in charge of know- 
ing if it's going to rain. 

And to give you an idea of how ac- 
curate he is, he can tell you when a 
300 foot ceiling will change to 500. 

Of course, cutting it this fine takes 
a little doing. 

Every 6 hours (every hour for sus- 


picious areas), we make up new maps 
for sky condition, ceiling, tempera- 
ture, dew point, precipitation and 
barometric pressure from 700 differ- 
ent Weather Bureau station reports. 

Which means we not only know the 
weather your flight will fly through, 
but also the weather that will sur- 


round itforthousandsof miles. 

It might also interest you to know 
that we have 49 men in meteorology 
— and everyone either has a degree 
in it or grew up with the field. 30 have 
been with us over 15 years. 

And when they carry umbrellas, we 
all carry umbrellas. ,ht>i 





Trippc in New York, mentioned 
Trippc's conversation with the United 
director, and said he would be pleased 
to come to Trippc's office to discuss 
the matter further. Trippc expressed 
a preference for the Waldorf Astoria 
Hotel, where they met. 

According to Patterson, Trippc 
talked in generalities and mentioned 
that Pan American was having a diffi- 
cult time because of domestic compe- 
tition, and added that his company had 
a line of credit that might be of value 
to United. In his testimony at the 
North Atlantic Route Case. Patterson 
continued: 

"I asked hint what his ideas were on 
the relative [stock] exchange values. I 
don't recall exactly what that was ex- 
cept that the minute he mentioned 
and indicated that Pan American was 
wortli more than United on an ex- 
change basis, that appeared so ridicu- 
lous to me that the figure went in one 
car and out the other. And at that 
particular point I wasn’t interested in 
going any further other than engaging 
in conversation to find out how lie 
could arrive at a greater value on an 
exchange basis for Pan American.” Pat- 

"That in a general way is the general 
description as to the conversation. I 
asked if I could think it over for a few 
hours, and that evening I telephoned 
Mr. Trippc and told him that , . . any 
merger between United and Pan Ameri- 
can would be unsound regardless of the 
arithmetic, because it was too big. I 
thought it was very unwise to get into 
a picture that big.” 

Shortly thereafter. C. E. Woolman. 
president of Delta Air Lines, was in- 
vited to visit Trippc at the Statler 
Hotel in Washington. Trippc said he 
had heard that Delta was talking 
merger with National and suggested 
that a three-way merger, including Pan 
American, might have merits. Wool- 


man dismissed tire proposal by stating 

plicated enough, and that a three-way 
consolidation might be impossibly com- 
plicated. 

In 1930, Capt. E, R. Rickcnbacker 
was approached with a proposal that 
Eastern purchase 1 00.000 shares of Pan 
American stock and Pan American pur- 
chase the same amount of Eastern’s 
stock. Rickcnbacker showed no interest 
in the proposition. A similar offer made 
five years ago (AW Dec. 13, 1938. p. 
3S1 to G. E. Baker, then president of 
National Airlines, was succeeding until 
the CAB scuttled the project and it 
fell apart amid bitter recriminations. 

Pan American's major success in 
mergers came in August. 1950. In July 
of that year. CAB had turned down a 
Pan American petition to acquire the 
assets of American Overseas Airlines, 
which American Airlines had purchased 
from American Export Lines in 1945. 

This momentary- defeat was turned 
into a victory when, in August. Presi- 
dent Truman overruled the Board and 
approved the purchase of AOA by Pan 
American, thus eliminating one of its 
two competitors from the North Atlan- 
tic market. But Trippc's victory was 

In approving the acquisition. Presi- 
dent Truman directed that TWA and 
Pan American be placed on equal com- 
petitive footing "to avoid a monopoly 
on the part of either of the United 
States carriers.” .As a result, the CAB 
realigned the North Atlantic route 
structure to give both TWA and Pan 
American equal rights into the major 
European ports of London. Paris. 
Frankfurt and Rome. The competition 
Pan American stamped nut by purchas- 
ing AOA was restored by the CAB. 

(This is the first of three articles on Parr 

the U. S. chosen instrument and annex 
domestic routes to its mtcrnatronnl svstcm.l 


Specialized Transport 
Training Needs Cited 

New York— T ransportation manage- 
ments should take steps now to correct 
a short-sightedness and lack of experi- 
ence that is hampering prosperous de- 
velopment of the industry, according 
to Dr. Eliezcr Krumbein. education di- 
rector of the Transportation Center at 
Northwestern University. 

Dr. Krumbein. speaking recently be- 
fore the Industrial Traffic Council of 
the Chicago Assn, of Commerce and 
Industry, said universities are also at 
fault for allowing transportation to be 
downgraded as an academic pursuit. 

transportation positions with carriers, 
shippers and government agencies lack 
much of the experience, the training, 
the insights, the skills to deal creatively 
with transportation problems." Dr. 
Krumbein said. 

Using an aviation term, Dr. Krum- 
bein said management too often fol- 
lows a "scat of the pants” approach in 
meeting problems. This is ineffective, 
he believes, in the areas of investment 
and profit planning. 

The "seat of the pants" approach, he 
said, involves a narrow and short- 
sighted viewpoint, with expedienev dic- 
tating the course of action. 

Although many men destined for 
executive status may have vast operat- 
ing experience, they are too hemmed in 
with day-to-day routine to broaden 
themselves in respect to the large prob- 
lems of their industry , the area and 
customers they serve, and the regional 
and national economy, he said. 

“It is my view, after discussion with 
many of the hundreds of men who have 
participated in our executive and pricing 
programs, that hardly a transportation 
enterprise exists where there is long- 
range investment and profit planning." 
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210.64 mph 

The world’s helicopter speed record is 210.64 mph. The record 
is one of five world marks held by Sikorsky's S-61, the only 
helicopter in history to exceed 200 mph. 

World-record speed is one aspect of Sikorsky leadership in 
vertical flight. Through such proven performance — and continu- 
ing progress— Sikorsky is creating a new world of mobility. 


Sikorsky Aircraft ~- 


U 

A 
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FAA Plans Wide Recorder Requirements 


By Robert H. Cook 

Washington-Proposed Federal Avia- 
tion Agency rule changes calling for 
cockpit voice recorders and modifica- 
tion of present inflight recorders could 
cost the airlines about $12 million a 
year, industry' spokesmen said last week. 

On the basis of a conference with 
industry representatives last week, FAA 
is proceeding first with the rale change 
requiring the use of cockpit voice 
recorders on all scheduled and non- 
schcdulcd aircraft. The cost to the in- 
dustry is estimated at S5.6 million. 

The second change, still being 
studied by FAA, would call for signifi- 
cant expansion of the capabilities of 
inflight recorders now in use, either 
through modifications or the design and 
purchase of more sophisticated equip- 
ment. Industry spokesmen estimate the 
cost of this change would exceed S9 

The cockpit voice recorder is strongly 
supported Dv the Civil Aeronautics 
Board as another aid to accident inves- 
tigation. and its eventual adoption of 
| recorder proposal seems likely. 

The proposal also has the support of 
Rep. Roman C. Pueinski (D.-Ill.) who 
told the conference that if there is any 
"long delay" in adopting a voice flight 
recorder regulation, he intends to “press 
for legislative action." Pueinski de- 
layed action on a bill for this purpose 
last year after being assured by FAA 
that a requirement for voice recorders 
could be achieved more readily by ad- 
ministrative action within the’ agency. 

The bill provided that voice record- 
ings would be destroyed after each land- 
ing, and the congressman noted that he 
would also offer an amendment which 
would prevent the use of such informa- 
tion against pilots. The amendment 
w ould be in the nature of present laws 
regarding evidence on wire tapping, he 
said, and could l>e obtained through an 
amendment to the Federal Communica- 
tions Act. 

At least one major trunkline is re- 
ported to have already budgeted money 
for the purchase of voice recorders. In 
addition. United Data Control, Inc., 
which manufactures one of the models 
being evaluated by FAA, is preparing 
to ship 100 recorders to Australia 
where they are now required on all tur- 
bine-powered aircraft. 

Voice recorders now being offered 
generally meet FAA’s specifications of 
about S2.000 cost and weight of 25 lb. 
FAA proposes to require their use first 
on turbine-powered aircraft, then on 
four-engine piston aircraft and finally 
on all others. Units would be required 
on all turbine aircraft within one year 


after they became available from the 
manufacturer, six months later for four- 
engine piston aircraft and six months 
after that for the balance. 

FAA tests indicate that models tried 
so far work best on the turbojets and 
worst on the Douglas DC-5. Cockpit- 
mounted microphone is used for voice 
pickup on all aircraft except the DC-5, 
which has a noise level so high that it 
requires a special headset ordinarily 
used bv air traffic controllers. Recorders 
would generally be mounted in the air- 
craft tail area to improve their chance 
of surviving a crash. 

Air Transport Assn, and the Air Line 
Pilots Assn, both endorsed the idea, 
but raised objections to FAA’s possible 
use of the recorder as a monitor of pilot 
proficiency and adoption of the regula- 
tion without more testing of the units. 

ALPA is concerned primarily that the 
recordings might be used by FAA to 
take punitive action against pilots for 
violating flight regulations. FAA con- 
tends that so far. no pilot has ever been 
punished as a result of information 
taken from recorders, and that in sev- 
eral eases, recorder information has ac- 
tually been used to clear pilots suspected 
of flight violations. The agency admits, 
however, that in cases where the 
recorder indicates the pilot is guilts', he 
could be punished on this evidence. 

FAA wants the recorder to remain 
in almost continuous operation from 
takeoff to landing, with power circuits 
designed to prevent disconnection of 
the unit during flight. ALPA wants the 
recording broken into periods of 15 
min., after which the recording tape 
could be erased and recording resumed. 

ATA backs the pilots’ stand, pointing 
out that if any or the information col- 


Varig 990 As 

New York-Varig Airlines of Brar.il 
will take delivery in April of three Con- 
vair 990As, completing a purchase con- 
tract originally signed by Real Aerovias 
Nacional. 

Aircraft were initially scheduled for 
delivers- in the spring of 1962. but con- 
tract difficulties developed following 
Real’s merger with Varig (AW Dec. 2-1. 
1961. p. 32). Real had ordered 990s. but 
the delay in delivery has resulted in them 
coming off the Convair line as 990As, 
which have been modified for improved 

Varig plans to put the aircraft into 
Buenos Aircs-Los Angeles service with 
stops at Sao Paulo. Rio de Janeiro, Lima. 
Bogota and Mexico City. Service will be 
expanded later on a Buenos Aircs-Miami 


lected is used for enforcement purposes 
it might force flight crews to resort to 
"hand signals" in the cockpit. Pilots 
should also be given the authority to 
erase information recorded on the tape, 
the association said. Erasure capability 
has not been designed into the present 
recorders, but several manufacturers 
stated that this can be added to exist- 
ing units at very- little extra cost. 

ATA also has some strong misgivings 
about FAA’s testing of the units and 
possible premature adoption of the 
regulation requiring their use. The as- 
sociation feels that FAA should con- 
tinue testing to assure greater reliability 
of the units, and wants a further test 
period of at least six months in actual 
airline use before FAA considers adop- 
tion of the regulation. The idea of co- 
operative inflight testing of the units 
was suggested to FAA nearly two years 
ago by the industry'. 

The second regulation under study 
by FAA would expand the coverage of 
present inflight data recorders. The 
present channels supply data on alti- 
tude. speed, heading and vertical ac- 
celeration. FAA is considering adding 
attack angle, pitch rate, yaw rate, roll 
rate, angle of bank, engine power for 
each engine, control column position, 
rudder pedal position, control wheel 
position, cabin pressure, and ambient 

This could mean the development of 
an entirely new and more expensive data 
recorder, unless the present systems can 
be modified and expanded. FAA said. 
There is a possibility that the latter 
course may be chosen, the agency said, 
since many manufacturers estimate their 
units can be expanded to include a total 
of nine channels. 

However, the Lockheed flight re- 
corder, used by a high percentage of 
airlines, cannot be expanded beyond its 
present design, the manufacturer has 
advised FAA. 

Development of an improved flight 
data recorder would require 12 to IS 
months, followed by a testing period of 
about six months. FAA said. However, 
if it is found feasible to modify exist- 
ing recorders, the new models would be 
available in less than a year. 

ATA is particularly concerned over 
the proposal to expand recorder use be- 
yond the essential information needed 
for accident investigation. It feels the 
present capacity is sufficient for this 
purpose. William Becker. ATA’s assist- 
ant vice president, engineering, told the 
conference, “that’s what we were told 
when we put them in.” 

Becker contended that it will cost 
nearly as much to modify the systems 
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When a new time code is introduced 



this plug-in module 
is all you need 


to bring your 
Astrodata universal 
tape search system 
up to the minute 


...to forestall system obsolescence 



Astrodata Model 6222 Universal Automatic Tape Search 
System has been designed to prevent system obsolescence 
each time a new time code format is introduced. Circuitry 
common to all time code translating is built into the system 
—circuitry peculiar to each time code is built into individual 
plug-in modules. 

When working with 1RIG, NASA, AMR and other formats 
already in existence, you merely insert the appropriate plug-in 
module to change from one code format to another. When a 
new time code format is introduced, it is necessary only to 
add a corresponding plug-in module. 

All solid-state construction, using exceptionally conservative 
design criteria, gives you maximum protection against down- 
time. More than 40 systems have been installed to date. All 
customers report excellent operation... names on request. 
Considerable savings accrue to users because of Astrodata’s 
years of experience in the design and manufacture of time 
code generation, translation, telemetry and tape search sys- 
tems combined with a modular approach that permits many 
engineering and production economies. 

Astrodata produces a complete line of timing instrumentation. 
Write today for your copy of the new tape search brochure, 
or contact your nearest Astrodata representative. 



Look— tell me when I leave and get there 
not how fast you fly!’’ 


We couldn’t agree more. All jets 
are fast, but— as frequent travelers 
know— speed is only one factor in 
establishing schedules from one city 
to another. 

That’s why at United it’s our 
practice to make up schedules based 
not on the top rated speed of our 
jets, but with an extra allowance 
of time for seasonal winds, taxiing, 
traffic delays and other common fac- 
tors affecting airline schedules. 

In this way, we can publish real- 
istic schedules for you, with realistic 
arrival times. 

Even so, you will not be 100% on 
time on every United flight. No 
United plane will take off if a delay 


is necessary for your safety. No 
United plane will fly you straight 
through a storm area just to be on 
time. Instead, we’ll take a smoother, 
more comfortable approved route 
around it. 

Because of the many human re- 
sponsibilities of an airline, the wel- 
fare of our customers must come 
first in everything we do . . . and 
this attitude must be part of every- 
one who works with us. In fact, 
extra care— for people— is what we 
stand for. 

And we consider that giving you 
the most realistic schedules possible 
—thus conserving your time on the 
ground as well as in the air— is 
definitely one part of this extra care. 


UNITED 



SHORTLINES 


AIRLINE OBSERVER 

► European Common Market is attracting a growing number of tourists 
to Brussels, the Common Market center. U. S. State Dept. Passport Div. 
statistics indicate that Belgium will rank fourth of all European countries 
that Americans will visit in 1963. In 1962, Belgium ranked seventh. 

► Advance bookings on airlines for North Atlantic passage are showing sub- 
stantial increases compared with 1962. TWA reports that July reservations 
to Europe are 87% higher than they were at Mar. 1 last year. Meanwhile, 
travel agents are experiencing a decrease in bookings, a loss they attribute 
to the growing popularity of group fares. 


► Air France will operate direct, one- 
stop jet service without a change of 
plane between New York and Nice. 
Flights will stop at Paris en route. 

► All tnmk carriers except Eastern and 
Northeast have filed standby military 
fares at 50% discount with the Civil 
Aeronautics Board. Delta and North- 
west filed complaints requesting investi- 
gation and suspension of the tariff, but 
they were dismissed by the Board. 


► Recent Air Transport Assn, survey shows that last year's Seattle World's 
Fair generated an estimated 254 million revenue passenger miles for the air- 
lines. The study also showed that about 11% of the fair's visitors arrived in 
Seattle by air, compared with 6% by rail and 5% by bus. 

► Allegheny Airlines will convert a Convair 440 transport to an all-cargo 
configuration, becoming the first local service airline to provide an all-cargo 
service. Service will begin May 1 and will be operated five davs weekly 
between New England, the Middle Atlantic states and Ohio, 

► British European Airways has served notice on British independent opera- 
tors that it plans to step into the military charter field, previously an 
independent domain. BEA has asked the Air Transport Licensing Board 
for permission to carry servicemen on scheduled services, but docs not, at 
present, plan to ask for full charter contracts. Next move in this direction 
is expected from British Overseas Airways Corp., which has been consider- 
ing charter business as a means of utilizing its fleet of Bristol Britannia 102 
turboprop transports which have been withdrawn from service (AW Feb. 25, 


► United Air Lines has been selected by 19 major league baseball teams 
for 80% of their travel on commercial airlines during the 1963 season. 
Travel will involve 458 charter flights and 57 regularly-scheduled flights. 
National League teams will fly 201,682 mi. and American League teams 
will fly 177,039 with United during the season. 

►Russia ballyhoocd the introduction of its Tu-114 long-range turboprop 
transport as a replacement for the 11-18 transports on the Moscow-New 
Delhi route with advertisements in New Delhi newspapers inviting the 
Indian public to visit the aircraft on its arrival at Palain Airport Alar. 4. 
"Aeroflot invites everybody to come and see the latest wonder in civil 
aviation,” the Hindustani Times ad read. But the large crowd that assembled 
greeted an 11-18 instead, and the Russians gave no explanation for the switch. 

► Airline members of International Civil Aviation Organization (ICAO) 
reported an 11% increase in the number of passengers carried in 1962 over 
the previous year. Increase was 5% in 1961 and 8% in 1960. Average 
number of passengers per aircraft was 40 in 1962, compared with 37 in 
1961 and 35 in 1960. 

► Lord Douglas of Kirtlcsidc, chairman of British European Airways, will 
definitely retire next December, leading contenders for the top post arc 
Anthony Milward, BEA chief executive, and two candidates being promoted 
by the so-called “Air Marshals’ lobby:” Air Chief Marshal Sir Thomas Pike, 
now chief of the air staff, and Air Marshal Sir Edmund Iludlcston, chief of 
the Transport Command. 

► Air-India International will purchase a Boeing 707-320B powered by Pratt 
& Whitney turbofan engines. Present fleet of six Boeings is powered with 
Rolls-Royce Conway bypass units. Air-lndia was considering the purchase 
of two more Boeings (AW Mar. 11, p. 304), but the government approved 
only one to hold down debt obligation. Aircraft will be financed bv a foreign 
loan arranged by the carrier. 


► Bonanza Airlines has reported a 36% 
increase in revenue passenger miles for 
February compared with the same 
month last year. Load factor rose from 
56% to 59% during the comparative 
periods. Number of passengers handled 
in February was 39.509, a 32% increase 
over the previous February. 

► Federal Aviation Agency has awarded 
a S24.132 contract to the General Elec- 
tric Co.’s Valley Forge Space Technol- 
ogy Center to conduct a study of ozone, 
radiation and other natural phenomena 
associated with high-altitude flying. 

► Hawaiian Airlines and Aloha Airlines 
arc involved in another dispute stem- 
ming from their intense rivalry. This 
time, Aloha wants to experiment with 
off-hour, cut-rate flights. Hawaiian con- 
tends that islanders cannot be coaxed 
to flv at night to save a few dollars and 
has protested the proposal to the CAB. 

► International business settled through 
the International Air Transport Assn. 
Clearing House in London showed a 
9% increase last year over 1961. 

► International Civil Aviation Organiza- 
tion (ICAO) facilitation division con- 
ducted its sixth session last week in 
Mexico City in the latest drive to re- 
duce immigration, customs, quarantine 
and currency fonnalitics required at 
border crossings. 

► Intra-European passenger traffic on 
scheduled airlines increased 10% during 
1962 compared with the previous year, 
according to IATA. 

► Pan American World Airways will 
operate 60 jet charter flights beginning 
Sept. 5 between Nassau and 23 U. S. 
cities for 5.000 dealers of llupp Corp.'s 
Gibson Refrigerator Div. attending a 
four-day session in Nassau. 

► Zantop Air Transport, a Detroit sup- 
plemental air carrier, has purchased two 
Argosy turboprop all-cargo transports 
from Whitworth Glostcr Aircraft, Ltd. 
for use in domestic operations. 


AVIATION 


& SPACE TECHNOLOGY, March 25, 1963 



Two lifting rotors are better than one... naturally 


Men have two legs, birds have two 
wings, and so it goes through nature. 
Though the anatomical components 
providing mobility may vary in total 
number, as with the centipede, a sym- 
metry is present— a balanced distribu- 
tion of power. 

The designers who created the Boeing- 
Vertol 107 twin-turbine helicopter real- 
ized the advantages gained by using 
the tandem rotor configuration: greater 


permissible C.G. range allowing flexi- 
bility in loading of cargo, enormous lift 
capacity in relation to aircraft weight, 
and excellent hovering flight character- 
istics due to symmetry. Combine these 
advantages of twin rotors with twin GE 
T58-8B turbine engines and you have 
the ultimate in transport helicopter de- 
sign— the Boeing -Vertol 107. 

Creative engineering, forward thinking 
weapons system program management 


Company have made the 107 possible. 
(The 107 shown is the CH-46A Sea 
Knight— the U.S. Marine Corps’ desig- 
nation for the aircraft) 
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S-1C Heavy Tooling Installed at Marshall; 



By George Alexander 

Huntsville, Ala.— Heavy tooling for 
manufacture of the Saturn S-1C booster 
has been installed here at Marshall 
Space Flight Center. This National 
Aeronautics and Space Administration 
center expects to begin soon the con- 
struction of one flight and three ground 
test stages, as well as several major S-1C 
structural assemblies. 

Marshall is building these S-1C vehi- 
cles to provide some units earlier than 
could be obtained from the Saturn 
Manufacturing Plant at Michoud, La., 
and to give its project personnel the 
actual experience of constructing the 
booster for the three-stage Saturn 5. 
This demonstration of in-house capa- 
bility is a cornerstone of the center's 
management philosophy (AAV Julv 2, 

p. 100). 

Marshall and the Boeing Co., prime 
contractor for the S-1C, arc working 
closely in the manufacture of the stage, 
just as they did in the design of the 
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SEQUENCE DRAWINGS illustrate the S-1C tank head buildup assembly procedure. Marshall center will build four S-1C boosters and sev- 
eral major structural assemblies before the tooling is transferred to the Saturn plant at Michoud, La. 


Center to Begin Building Four Stages Soon 


NASA center and Saturn Booster 
Branch of the Boeing Co.'s Aero-Space 
Div. 

When Marshall finishes building its 
four S-lCs and assemblies, the tooling 
then will be transferred to the center’s 
Michoud plant. There, Boeing will use 
it, along with duplicate equipment, to 
manufacture an estimated 24 flyablc 
boosters. The company recently re- 
ceived 5418,820,967 from NASA to 
design, develop and manufacture the 
first 10 flight S-lCs and one ground 
test stage. 

Tooling Tests 

Jack Trott. deputy director of Mar- 
shall’s Manufacturing Engineering Div., 
which will build the center's four units, 
said that the tooling presently is being 
"de-bugged" and tested. As a jig or 
weld fixture is declared acceptable by 
Marshall, Boeing is being authorized to 
begin fabrication of a duplicate tool 
for the Michoud plant. 

Boeing’s Wichita, Kan., section of 
the Saturn Booster Branch is building 
all but one or two pieces of tooling for 
the program. Wichita also is fabricat- 



CENTER-PIECE WELD FIXTURE at Marshall is used to insert and weld a 54-in.dia. plate 
into the top of the S-1C propellant tank domes. Overhead catwalk is used to check place- 
ment of booster tankage domes on the tooling fixture. 
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Since 1958, when it first built the AN/ DRW 1 1 (a 
receiver whose primary function is to destroy malfunc- 
tioning missiles), STL has produced more than 400 space 
communications receivers of 14 different designs. The 
Able I receiver, the first phase-locked receiver ever to fly, 
was built by STL. So were the ground station parametric 
amplifiers that tracked Pioneer V 22 million miles into 
space. STL built the receiver now being used at Plermeur- 
Bodou, France, to track America's first communications 
satellites. The voice communications receiver for SYN- 
COM and the space command receiver for NASA’s OGO 
are both STL products. Scientists and engineers interested 
in advancing the art of space communications will find 
Space Technology Laboratories an active place. 


STL builds spacecraft for NASA and Air Force-ARPA, 
and continues Systems Management for the Air Force’s 
Atlas, Titan and Minuteman programs. These activities 
create immediate openings in : Space Physics, Radar Sys- 
tems, Applied Mathematics, Space Communications, 
Antennas and Microwaves, Analog Computers, Com- 
puter Design, Digital Computers, Guidance and 
Navigation. Electromechanical Devices, Engineering 
Mechanics, Propulsion Systems, Materials Research. To 
obtain additional information regarding positions at 
Southern California or Cape Canaveral, you may 
contact Dr. R. C. Potter, One Space Park, Dept. A -3 5, 
Redondo Beach, California, or P.O. Box 4277, Patrick 
AFB. STL is an equal opportunity employer. 

SPACE TECHNOLOGY LABORATORIES, INC. 

ddridge Inc. 



VERTICAL FINAL ASSEMBLY of a complete Saturn S-1C booster stage in toner at Marshall Spice Flight Center is illustrated. 


ing practically all of the subassemblies 
from which the S-1C will be made. 

In operation, Trott said, the manu- 
facturing process would begin with the 
delivery of gore segments from 
Wichita to Huntsville. Gores arc trape- 
zoidal panels which comprise the ellip- 
tical domes of the propellant tanks. 
Each gore is made of two segments, ail 
apex and a base. 

After trimming each gore segment on 
one of two chucks, the apex will be 
placed on a jig and cut-outs made 
to accommodate fittings. Fittings— short 
conical sleeves used for structural sup- 
port of propellant suction lines run- 
ning through the domes— then will be 
inserted into the cut-outs and welded, 
in single passes of the weld head. 

Weld thickness will vary from 0.2 
to 0.4 in., depending on the size of the 
fitting. There is one fitting-to-gore fix- 
ture now at Marshall and there will be 
at least one duplicate at Michoud. 

After fittings have been inserted into 
a gore segment, the apex and base of 
the gore will be welded together to form 
a single panel. Apex and base fit to- 


gether with a tongue-and-groove joint, 
about 0.06 in. deep. These ellipsoidal 
segments will be welded together in a 

Weld head will be suspended from 

an overhead track and the platform, on 
which the gore frame rests, will be 
tipped so that the immediate weld area 
will always be horizontal. This method 
is expected to preclude running or pool- 
ing of the weld material down the arced 
joint of the two segments. Welds will 
be made with single passes of the bead 

thickness. Presently, there is one gore 
assembly fixture at Marshall and there 
will be at least one more identical jig at 
the Michoud plant. 

Marshall engineers then will take 
eight fully-assembled gores, complete 
with fittings, and place each one on a 
vacuum chuck and trim the weld edges 
of each panel there preparatory to weld- 
ing. A chuck is a heavy frame ap- 
proximating the surface geometry of the 
gore, but it contains several depres- 

Vacuum will be pulled in these de- 


pressions to hold the gore tightly to 
the frame. 

From the vacuum chuck, the gores 
will be moved onto a bulkhead assem- 
bly jig. Holding fixture of this jig con- 
sists of an approximate 396-in. -dia. 
tumtable/clamp ring, a 17-ft. tall center 
pedestal and an ellipsoidal vacuum 
chuck— the size of two side-by-side gores 
—joining the pedestal to the ring. 

Assembly of a bulkhead, or tank 
dome, begins with two gores laid upon 
the vacuum chuck. Weld head, sus- 
pended from a curved arm mounted 
outside the tumtable/ring. then will 
make a meridian butt-weld along the 
joint of the two gores, beginning at the 
base and moving upward on an elliptical 
path. Head makes a single pass to weld 
the two gores together and weld thick- 
ness will van- between 0.2 and 0.4 in. 
After a pass, the head will be swung out 
of the wav and the welded seam X-rayed 
for quality control. If the weld passes 
inspection, the vacuum chuck will be 
released, the turntable rotated a dis- 
tance equal to one panel and another 
gore positioned on the now-vacant half 
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NOW! HIGH-SPEED DATA TRANSMISSION GOES FRUGAL! 


Up to 2400 bits per second 

Uses low-quality telephone lines for rates up to 2000 bits per second 
Low initial costs 
Light, Compact, and Reliable 


Busy-Bit-from General Dynamics/Electronics— is the 
compact new Model SC-309 communication product that 
brings the cost of high-speed digital data transmission 
down to new levels of economy. □ Busy-Bit sends and re- 
ceives, in either a synchronous or asynchronous mode, up 
to 2000 bits per second-2400 bit per second operation is 
synchronous only. (For a specific data rate, we can pro- 
vide integral regenerated receiver timing.) o Its physical 
characteristics speak for themselves. Its dimensions are: 
19x31/2x17% inches-Weight: I6V2 pounds. 

□ To install Busy-Bit, you place it on a desk 
or mount it in a rack, plug it into an ordinary 
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wall socket and set the transmitter level. After that, Busy- 
Bit is ready to go-any time and immediately-at the flick 
of a switch, a Reliability? Exceptional. Take the matter 
of transistors and diodes. Only one type of each is used . . . 
and each type is one of the most dependable made. This 
also drastically reduces your spare parts requirements, 
o Busy-Bit costs less than $2000 a unit to own. You’ll 
amortize this in no time at all in toll savings and in 
increased efficiencies. □ You’ll want more information 
and specifications for Busy-Bit. Write us at 
1471 North Goodman St., Rochester 1, N. Y. 
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of the chuck. This process will be re- 
peated until all eight gores have been 
welded together to form a dome. 

Circumferential base of the assembled 
dome then will be trimmed and the en- 
tire unit lifted by an overhead crane to 
the center-piece weld fixture. This jig 
consists of a weld head on a center 
pedestal and eight support arms; the 
dome will be lowered over the pedestal 
onto the arms. 

Center-piece is a 54-in.-dia. disk of 
aluminum alloy and is called the “dollar 
piece” by Marshall engineers. It will 
be inserted into the opening at the top 
of the dome, where the apices of the 
gores converge, and welded there. 

Weld thickness around the center- 
piece, as along the meridian joints be- 
tween gores, will vary between 0.2 and 
0.4 in. There will be one center-piece 
weld fixture and one bulkhead assembly 
jig both at Huntsville and Miehoud. 

Bulkhead will be returned to the jig 
on which it was first assembled from 
eight gores. A Y-ring— so called because 
a cross-section through the ring re- 
sembles a Y— will be waiting on the 
turntable/clamp ring for the dome. 

Dome will be lowered onto the inner 
leg of the Y-ring and butt-welded to it 
by a second weld head at the fixture. 
Unlike the traveling weld head which 
joined together the gores, this second 
head remains stationary and the turn- 
table rotates to bring the weld area to 
the tungsten arc. Weld thickness, 
made with a single pass of the head, 
will van’ between 0.2 and 0.4 in. 

While the dome is being built, Mar- 
shall engineers concurrently will be fab- 
ricating the aluminum alloy hoops 
which will comprise the cylindrical 
sides of the S-lC’s tank sides (for tank 
details, see Aviation Week & Space 
Technology, Aug. 13, p. 52). Four 
quarter-ring skin panels will be trimmed 
and then placed on a fixed vertical jig 
to form a hoop. Longitudinal weld 
head, making single passes, will move 
vertically from bottom to top along the 
square butt joint fomied by two panels. 
Weld thickness will be 04 in. There 
will be one such piece of tooling at 
Huntsville and at least one more at 
Miehoud. 

Cylindrical hoop then will be moved 
bv a dolly to the bulkhead assembly 
jig. All in all, this fixture is used for 
three major operations in the manufac- 
turing sequence. Here the dome, with 
its Y-ring now attached, will have been 
lifted clear of the tooling bv an over- 
head crane. 

Cylinder will be placed on the turn- 
table/clamp ring and the dome lowered 
until the shank of the Y-ring contacts 
the hoop. 

Stationary weld head, which had 
joined the dome and Y-ring, will be 
elevated about 121 in. on its pylon to 
bring it level with the joint formed by 



the ring and hoop. Identical weld 
head will be positioned on the back 
side of the joint, inside the turntable, 
because of the 1-in, thickness of the 
Y-ring’s shank. Each weld head will 
make a single pass as the turntable ro- 
tates the entire unit, and weld thick- 
ness will vary between 0.81 and 1.0 in. 

As in all weld operations, the seam 
then will be examined by X-ray. If 
acceptable, the structure— now consist- 
ing of a complete dome and one cylin- 
drical hoop— will be lifted off the fixture 
and placed on a dolly. It will be trans- 
ported to a jig, yet to be designed, 
where anti-slosh ring baffles and cruci- 
form will be installed. 

In the meantime, a second domc- 
and-hoop will be finished on the bulk- 
head assembly jig. After anti-slosh 
baffles have been installed in it also, 
the two halves of the tank will meet 
in a high-bav tower and be welded to- 
gether there circumferentially, hoop to 

h °lT'the tank is an oxidizer unit, this 
sequence will be slightly modified— 
two hoops will be welded to the dome 
before the unit leaves the bulkhead as- 
semble jig. Oxidizer tank consists of 
four hoops plus capping domes; fuel 
tank consists of two hoops plus domes. 
Tank hoops arc not interchangeable; 
fuel tank is of heavier (0.25-in.) con- 
struction than the oxidizer tank (0.18- 
in.). 

Domes also arc unique because of 
routing of propellant suction lines and 
the greater loads imposed on bot- 
toms, as opposed to tops, of the tanks. 

After a fuel tank is fully assembled 
in the tower at Marshall, Trott said. 


it will be mated with a thrust structure 
and an inter-tank assembly. These last 
two items, consisting primarily of heavy 
forgings, will be mechanically assem- 
bled (bolted and riveted) from fully- 
machined subassemblies provided by 
Boeing. 

Oxidizer tank will be mated with a 
forward skirt and a support ring. For- 
ward skirt will be fabricated of ma- 
chined components provided by Boe- 
ing, as with the thrust structure and 
inter-tank assembly. 

Small number of S-lCs to be built 
by Marshall docs not justify the con- 
struction of a vertical assembly bay at 
Huntsville similar to the 200-ft. tall 
structure now being built at Miehoud, 
Trott said. Instead. Marshall will as- 
semble the two S-1C tanks, with their 
fringe elements, horizontally on two 
transporters being manufactured for 
the center by General Motors Corp. 

Boeing will have three, and possibly 
four, vertical assembly bays at Miehoud 
—one for fuel tanks, one for oxidizer 
tanks, one for assembly of a complete 
138-ft. tall S-1C and one for hydro- 
static testing of a completed booster. 
Marshall will have only one high-bav 
area, about 140 ft. tall, in which the 
center will assemble both fuel and 
oxidizer tanks. 

Marshall will employ a conventional 
d.c.-tungsten arc welding process in 
an inert argon-helium atmosphere, 
using Sciakv Bros, and Linde Air 
Products equipment. Weld heads will 
be able to track a seam to within 0.01- 
in. in proximity’ (distance above the 
weld) and in drift (right or left devia- 
tion from the weld line), according to 
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About your battery 
of oscillographs: 


ARE YOU 
DELIVERING 
THE DATA 
FAST ENOUGH? 

IS IT CLEAN 
TO READ? 


If there is 
any room for 
improvement, 
please phone: 

Code 716 LO 2-6000, Ext. 3257 


EASTMAN KODAK COMPANY 

Rochester 4, N. Y. 


Kodak make. LINAGRAPH Di- 

complete EKTAL1NE Sy.tem, a 

work, with a new kind of proces- 
sor that delivers a 475-foot roll of 

day long and all night long (if 
you can afford that much paper). 

to buy any of this until you have 
talked with the Kodak people 

ing problems. They have to show 
ticular way of handling data. 



William A. Wilson, also of Marshall’s 
Manufacturing Engineering Div. Torch 
will be led by a transducer, which will 
detect head variations greater than 0.01 
hi. as current fluctuations and which 
then will activate a servomechanism to 
bring the head back into line. Maxi- 
mum allowable misalignment between 
two plates will be 0.03 in., Wilson 
said, which is well within the capability 
of the tracker. 

NASA center plans to use a fiber 
optic monitor on the weld head. Wilson 
said that Marshall had experimented 
with a closed-circuit TV loop on the 
head, but found that this could not 
provide a sufficiently clear image of the 
arc. Fiber optic system gives the 
equivalent of No. S filter glass. Wilson 
said, and a clear picture of the arc. 

S-lCs to be built by Marshall are: 

• S-1C-T. This will be a static ground 
test stage, for test firing the five F-l 
engines which will power the stage. 

• S-1C-C. Second of the ground test 
stages, this will be a flight-configured, 
but non-flyable. structural test vehicle. 

• S-1C-D. This will be a dynamic 
ground test vehicle; it will be shaken 
and vibrated to simulate flight dynamic 

• S-1C-1. This will be the first flyable 
S-1C booster. 

In addition to these four complete 
S-lCs. Marshall also will manufacture 
a complete fuel tank. This item will be 
the first hardware to be turned out on 
Marshall’s tooling because, according 
to Trott. it must first be verified Jliat 
it can accept loads before a full stage 
may be built. Verification of the oxi- 
dizer tank can be extrapolated from 
fuel tank tests. 

First Hardware Component 

Boeing recently manufactured its 
first hardware component at the 
Michoud plant when it turned out a 
Y-ring. This ring, considered the long- 
est lead-time item in the manufacture 
of an S-1C, will be fabricated only at 
Michoud and takes about two months 
to complete. 

Y-ring fabrication begins with three 
curved aluminum alloy billets, each 
weighing about 5,600 16., having about 
5-in. thickness and about 27-in. depth. 
Billets arc welded together to form a 
ring and then placed on a boring mill 
obtained from the government’s indus- 
trial reserve. Boeing then roughs out 
the general shape of the ring, including 
a trough cut into the ring crown. 

Outer leg of the Y, which forms a 
ncarly-true vertical with the shank, is 
trimmed, and the trough— the most 
critical operation— then is cut precisely. 
Excess metal is left on the base of the 
shank and through the depth of the 
inner leg of the Y so that the trough 
may be re-cut in the event of a mistake. 

Tin's safeguard was justified Feb. 16 


S-1C Mockup 

Huntsville, Ala.— Marshall Space Flight 
Center has begun construction of a 45-ft. 
tall mockup of the S-1C thrust struc- 
ture. Tile mockup, which includes three 
dummy F-l engines, terminates at the 
bottom bulkhead of the fuel lank. 

F.xpcctcd to be finished sometime in 
April or May, the mockup will be made 
of wood, glass fiber, metal and paper 
honeycomb. Primary purpose of the 
unit is to provide Marshall and Boeing 
engineers with a tangible model of 
design blueprints. It will determine 
whether there is any interference among 
the many different plumbing, hydraulic 
and electrical lines routed through the 
thrust section of the S-1C. 

Mockup will be used throughout the 
flight testing of the S-1C to check pro- 
posed modifications before authorizing a 
change on the production line. 


on the very first Y-ring, when the blade 
of the borer broke and gouged the bot- 
tom of the trough. There was sufficient 
stock remaining on the roughed ring to 
allow re-cutting of the trough with a 
new blade. When the new trough was 
judged acceptable, Boeing fine-trimmed 
the rest of the Y. Depth of the trough 
is about 5 in. from bottom to top of the 
outer leg, about 8 in. from bottom to 
top of the inner leg, which curves away 
from the shank. 

Boeing will build 14 Y-rings for 
Marshall at the Michoud plant. These 
will be shipped as completed com- 
ponents by barge to Huntsville, where 
Marshall will join them to domes. 
Boeing also will build four domes, with 
Y-rings attached, for the center. 

Marshall will use these Y-rings and 
domes in the following manner: 

• S-1C-T. Marshall will assemble all 
four domes for this vehicle from indi- 
vidual components provided by Boeing. 

• S-1C-C. The center will assemble two 
domes for this vehicle, requiring two 
Y-rings. Boeing will provide the other 
two domes, with Y-rings attached. 

• S-1C-D. Marshall will assemble three 
domes. Boeing will provide the fourth 
bulkhead, complete with Y-ring. 

• S-1C-1. Same as the -D vehicle. 

• Fuel tank. Marshall will build both 
domes, using two Y-rings provided by 
Boeing. 

Skin panels will be mechanically 
milled. Trott said that Marshall and 
Boeing have not yet decided whether 
the S-1C gore segments will be me- 
chanically or chemicallv milled from 
the 2-in. thick 2219 aluminum alloy 
starting stock. It has been decided, 
however, that a creep-forming process 
will be used to shape the sections. 
Panels will be heat-soaked at about 
32 5F for about 24 hr. after forming, to 
raise the metal’s strength. 
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Check the CRYOGENIC Properties 

of Allegheny Stainless and Special Steels 


Many new metals are being developed for low tempera- 
ture service. Allegheny Ludlum itself has several in the 
research stage. But most of the applications so far have 
used familiar Allegheny Stainless Steels. Here's why. 

The missile age has focused attention on tempera- 
tures down to the temperatures of liquid oxygen (—295 F), 
liquid hydrogen (—423 F) and liquid helium (—456 F). 
Materials for use at these low temperatures must be 
ductile, tough and strong. Steels of the face-centered 
cubic or austenitic structure satisfy these requirements. 
The austenitic chromium-nickel Allegheny Stainless 
Steels are a natural for use at temperatures down to 
—456 F. They not only maintain their toughness and 
ductility but they also increase in strength as tempera- 
tures decrease. 

The 300 series Allegheny Stainless Steels are used 
primarily in the annealed condition. Their most impor- 
tant mechanical properties are the yield strength (.2 per- 
cent offset), the tensile strength, the elongation and the 
impact strength. Since toughness and resistance to 
impact loading are important at low temperatures, you 
will be interested in this table. 


CHARPY V-NOTCH IMPACT STRENGTH OF ALLEGHENY 
LUDLUM STAINLESS STEELS FROM ROOM 
TEMPERATURE TO -423 F 



Impact properties are retained even after long periods 
of exposure to low temperatures. After one year at 
—320 F, Type 304 Stainless has a Charpy keyhole impact 
strength of 77 foot-pounds at —320 F. The yield and 
tensile strengths of the austenitic Allegheny Stainless 
are typically higher at sub-zero temperatures than at 
room temperature. The tensile strength increases at a 


much more rapid rate than does the yield strength. The 
yield strength, tensile strength and elongation for some 
of the chromium-nickel stainless steels are listed below. 
Also, Type 304 properties are graphically illustrated. 


THE EFFECT OF LOW TEMPERATURES 

ON THE MECHANICAL PROPERTIES OF ALLEGHENY 
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ALLEGHENY STAINLESS TYPE 304— MECHANICAL 
PROPERTIES FROM ROOM TEMPERATURE TO -423 F 
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Fatigue strength and modulus of elasticity are also higher 
at sub-zero temperatures than at room temperature. 


Missile and rocket applications call for high strength- 
to-weight ratios. The strength of the Allegheny chro- 


(Continued on next page) 




Check the 

CRYOGENIC Properties 
of Allegheny Stainless 
and Special Steels 

(Continued from previous page) 
mium-nickel Stainless Steels can be enhanced by cold 
working and in this condition they offer some strength 
advantages over annealed material, but care must be 
exercised in choosing the proper steel since embrittle- 
ment of the less stable grades may occur at low tem- 
peratures. 

For further information on Allegheny Stainless in Cry- 
ogenic ranges see your A-L Representative. He will be 
glad to develop further specific information for you. 


Altemp A-286 

For applications where strength-to-weight ratios (both 
at room and cryogenic temperatures) greater than those 
of regular austenitic stainless steels are desired, cor- 
rosion-resistant, heat-treatable, Altemp A-286 is finding 
usage. Normally thought of as a high temperature mate- 
rial, this precipitation-hardening austenitic iron-nickel 
chromium steel has tensile strengths such as 150,000 
psi at 60 F and 225,000 psi at —423 F. Impact strengths 
at low temperature are excellent and approach those of 
Type 302 and 304 Stainless Steel. 


ALTEMP A-286— LOW TEMPERATURE PROPERTIES 
FROM ROOM TEMPERATURE TO -423 F 

£ 220 
§ ™ 
f '» 

{; 
| “ 














i 


































































60 3 3 














„ 1 “ 








„ 






■ 1 * 








































TEMPERATURE, - F 



Allegheny Ludlum originated Altemp A-286 and your 


A-L Representative would be delighted to work with you 
on your specific problems. 

Mar-Aging Steels ALMAR 18 

Another group of special steels receiving much con- 
sideration for non-corrosion-resistant, low-temperature 
usage are the recently developed Mar-Aging Steels, 
named the ALMAR group by Allegheny Ludlum. Most 
of the interest is in the ALMAR 18 steels, containing 18 
percent nickel with cobalt and molydbenum. 


CRYOGENIC-TEMPERATURE MECHANICAL 
PROPERTIES OF ALLEGHENY ALMAR 18 (250) 
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ALMAR 18 combines the ultra-high strength found in 
the low alloy steels with superior toughness and ductil- 
ity. While their impact strengths at —320 F are not as 
good as the austenitic steels such as Type 304 Stainless 
or Altemp A-286, they are well above that of other ultra- 
high-strength steels. 


CHARPY V- NOTCH IMPACT STRENGTH OF ALLEGHENY 



Allegheny Ludlum specializes in producing, in all prod- 
uct forms, special steels like those just briefly described. 
The vast resources of the A-L Research and Develop- 
ment groups are at your service for cryogenic application 
—or for any usage. The way to more information is 
through your A-L Representative or write: Allegheny 
Ludlum Steel Corporation, Oliver Building, Pittsburgh 
22, Pennsylvania. 


ALLEGHENY LUDLUM STEEL CORPORATION 

PIONEERING on the Horizons of Steel 



AERONAUTICAL ENGINEERING 


CONVERSION PACKAGES 3rc being developed for Canadair’s CL-41A jet trainer, shown in Canadian Air Force markings, to give it 


CL-41 A Designed for COIN, Recon Flights 


By Donald E. Fink 


Montreal— Weapons and photographic packages, which will make possible 
conversion of the CL-41A jet trainer to photo-reconnaissance or counter- 
insurgency fighter configurations in 12 hr., arc under development by 
Canadair, Ltd. 

Canadair. a subsidiary' of General Dynamics Corp., is looking to newly 
emerging African nations with limited budgets as its best prospective cus- 
tomers, since the CL-41 would give them a training aircraft which could be 
quickly converted for combat operations with limited additional expense. 


Ganadiar also is attempting to interest 
U. S. and European military officials in 
a production version of the counter-in- 
surgency configuration. Possibility of 
shifting' production of anv U. S. military 
orders to General Dynamics facilities iii 
the U.S. is being considered by Canad- 
air. reversing the trend of previous U. S.- 
Canadiau aircraft programs, such as that 
of the E-104G which is being built at 

Performance envelope of the two- 
placc CL-41 A, which has side-by-side 
seating, lends itself to the multiple mis- 
sion requirement, according to the com- 
pany. Top speed is 486 mph. at 1 5,000 
ft. and stalling speed is 80 mph. Range 
on internal fuel, which is carried in 
fuselage tanks behind the cockpit, is 
660 naut. mi. Takeoff gross weight is 
7,260 lb. and takeoff distance required 
to clear a 50-ft. obstacle on a standard 
day is 2,030 ft. Powerplant is the J85- 


Can-40, 3,000-lb. thrust General Elec- 
tric engine, built under license by 
Orcnda Engines. Ltd. 

Counter-insurgency version will be 
designated the CL-41 C. Conversion 
package will be designed for rapid instal- 
lation so that line maintenance crews, 
informed of a mission requirement in 
the afternoon, can have the trainers 
ready to perform for morning attack 

G model conversion packages will in- 

• External wing stores racks which will 
be suspended from wing ribs just out- 
board of the main landing gear. Attach- 
ment points presently are capable of 
handling 500-lb. loads through 4g 
maneuvers, but will be strengthened to 
carry 750 lb. Wing-carried armament 
will include two standard 750-lb. na- 
palm bombs or two General Electric 


armament pods carrying a single 50 cal. 
M-3 machine gun and an assortment of 
2.75 rockets and small bombs. 

• External centerline stores rack 
mounted on the double skid beams 
which extend along the bottom of the 
fuselage. A 1,000-lb. capacity rack can 
be attached to the skid beams without 
extra strengthening. A variety of 
weapons, including napalm bombs, 
1.000-lb. bombs or a larger GE arma- 
ment pod can be carried on the center- 
line rack. The centerline armament pod 
probably will be a larger version carry- 
ing a single 50-cal. machine gun and 

tended strafing operations. Additional 
ammunition storage space also will be 
provided in the personal equipment 
storage space which was built into the 
engine intake fairing at the wing root. 
Provision will be made to feed the am- 
munition to the centerline pod to fur- 
ther increase its capability. 

• Two 96-gal. capacity tip tanks which 
will give the G model a loiter mission 
capabiltv of about 2i hr. at a cruise 
speed of 148 mph. and limited dash 
speeds of 450 mph., a 210-naut.-mi. 
radius of action on penetration mis- 
sions and a l,726-naut.-mi. ferry range. 
Tip tanks also will improve wing aero- 
dynamic efficiency and will act as end- 
plates to break up wingtip vortices. 

• Laminated Doron armor plates cover- 
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One of the ways Beckman safeguards man in space is to protect him 

from blacking out from too little oxygen. Beckman meets this threat of hypoxia 

by testing his breathing air. 

A tiny Beckman Sensor — the only one of its size accurate and reliable 
enough to monitor partial pressures of oxygen in closed atmospheres - travels 
inside the pilot's face mask or pressure helmet. Long before he detects any 
change in oxygen, the Sensor triggers a warning system that lights, alarms, 
or even speaks - telling him to take corrective action immediately. 

The tiny Beckman Sensor shown here weighs a scant 2 grams, 
but withstands 50 g’s as well as severe vibration. Working on 
an electrochemical process, response is rapid. In less than one 
second it detects a change in the oxygen partial pressure. 

The electrolytic cell that does the work lasts up to three months. 
Easily calibrated in air, it can be replaced in seconds. 

This is the kind of physiological monitoring hardware that has come to be expected 
from Beckman. For more than a quarter of a century Beckman has been testing, 
proving, delivering. With twenty-five per cent of its sales in the medical field, 
Beckman is solving such problems for the U.S. space agencies and its 
military services, the RAF, and RCAF. When it comes to your space-age 
medical problems, Beckman is one of the most qualified companies in the world. 

For complete information on Beckman Bioastronautics, write to Dept. M. 



INSTRUMENTS, I 


CL-41A INSTRUMENT PANEL 



CL-41G-3 INSTRUMENT PANEL 



ing the pressure bulkhead behind the 
cockpit, the Boor and the back of the 
instrument panel. Armor, which weighs 
only 1 38 lb., will protect the crew from 
small arms ground fire during low level 
missions. Armor can be made in snap- 
on panels, but the company would pre- 
fer to install it permanently during air- 
craft manufacture, since the weight pen- 
alty would be insignificant when the 
aircraft is being used solely for training. 

• Interchangeable G model instrument 
panel which has a simple reflector sight 
mounted in front of the pilot, an arma- 
ment control panel and a terrain avoid- 
ance indicator. To speed the conversion 
from trainer to fighter configuration, 
two instrument panels will be supplied 
with each aircraft. To switch from the 
A to the G version, the A panel will 
be removed and the basic flight instru- 
ments will be taken from it and installed 
in a C panel, already equipped with 
the additional instruments required for 
the attack mission. While this is being 
done, the weapons racks will lie at- 
tached to the aircraft. The G panel 
will then be installed in the aircraft. 

• Removable nose cone which will con- 
tain a General Dynamics Corp. terrain 
avoidance package and additional navi- 
gational instruments for IFR opera- 
tions. Nose cone on the A version will 
be an empty metal shell. Terrain avoid- 
ance system is a simple device which 
displays aircraft altitude with an indica- 
tor on a vertical scale. Prior to a mis- 
sion, the pilot programs the desired al- 
titude into the device and follows the 
indicator, which stars centered as long 
as he remains at tiie proper altitude. 
When the indicator rises, indicating 
higher terrain ahead, the pilot knows 
he must climb. Terrain avoidance gear 
will make possible all-weather and night 
operations. 

• Rocket flare packages which will fit 
into aft fuselage "saddlebag" compart- 
ments and will make possible ground 
attack or photo-reconnaissance missions 
at night. High-illumination flares, 
which can be fired forward to light the 
area ahead of the aircraft, will make it 
possible for the pilot to illuminate a tar- 
get and attack it on the same sweep. 

Attack profiles developed for the 
counter-insurgency version, which will 
have a maximum gross weight of 9,164 
lb., call for a variety of approaches to 
target areas, with the final sweep being 
made at altitudes of 300 ft. and speeds 
of 400 to 450 mph. This speed and alti- 
tude range was chosen to give the pilot 
optimum protection from ground fire 
and yet give him time to select his tar- 
gets.’ 

Attack missions could be flown with 
a one or two-man crew. The second 
crewman could sene as a combination 
copilot, navigator and observer. During 
loiter or obsen'ation missions, stable 
flight could be maintained at about 97 


mph. with full external stores and 50% 
fuel. 

Provision also has been made to 
adapt the CL-41G for short airfield tac- 
tical support operations (SATS) being 
developed by the Marine Corps (AW 
Dec. 24. p. 67). Catapult and holdback 
attachments can be provided on the 
centerline skidbeam with no major 
modification. Takeoff distance of 500 
ft., clearing a 50-ft. obstacle, is antici- 
pated with the G version at its max- 

The same J85 powcrplant will be 
used on all configurations, but an after- 
burner will be provided as optional 
equipment to give added power boosts 
during operational missions. 

CL-4 1 PR photo-recon conversion will 
be performed in the same manner as 
the G conversion. Packages will be de- 
signed for installation in less than 12 
hr. Included will be camera packages 
for the nose or the centerline stores 
rack, tip tanks and underwing tanks 
mounted on the wing stores racks and 
a separate instrument panel with a 
camera control unit and a Tacan naviga- 
tional device. 


Camera packages will carry a variety 
of cameras built by W. Vinten, Ltd., 
of London. A vertical-oblique package 
containing three Vinten F-95 cameras 
will be designed for quick installation in 
a compartment just behind the nose 
wheel well. A quick-attach bellv pod 
with two Vinten S-70 vertical cameras 
is being developed primarily for use on 
reconnaissance training flights, but it 
could be used on operational missions. 

The four external fuel tanks will give 
the CL-41PR a mission endurance of 
over 4 hr. Typical photo-recon missions 
also will be flown at 300 ft, and in the 
400- to 450-mph. range. At this altitude 
and speed, a pilot could photograph a 
strip of terrain over 4,000 ft. wide with 
the three-camera nose package. Camera 
speed will be a constant four frames a 
sec. with a 60% overlap of coverage. 
Missions could be flown alone or with 
an observer in the right seat. 

Cost of the CL-41 and its conversion 
packages will vary depending on the 
number of mission capabilities and the 
amount of extra equipment desired. 
Price of the basic CL-41A trainer will 
be $2 50,000. Price of the same aircraft 
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EMR electro-optics make space 


television as versatile as a slide rule 


EMR progress in electro-optical tech- 
niques may soon transform satellite- 
borne television into a basic tool for 
space research. 

Special developments for Project Cele- 
scope, the Smithsonian Astrophysical Ob- 
servatory's portion of the NASA Orbiting 
Astronomical Observatory, are typical of 
EMR’s achievements. For Celescope, 
EMR has developed an ultraviolet tele- 
vision photometric system of unmatched 
versatility. Consider these features: 

New developments in UV techniques. 
Large precision optics, coupled with 
highly sensitive UV television detectors, 
will give astronomers their first compre- 
hensive all-sky stellar survey in four 
broad UV bands ranging from 3000 A to 


1100 A. EMR's electro-optical technol- 
ogy will compile UV profiles of more than 
100,000 stars into a new map of the 
heavens. Hot stars down to 12th mag- 
nitude will be observed in a one-year 
earth-orbit program. 

Choice of digital or analog TV. The 
EMR system permits accurate real time 
data acquisition by the use of digital tele- 
vision techniques coupled with PCM 
transmission. Remote operation is pro- 
vided by digital storage of the TV data, 
followed by PCM transmission on com- 
mand. A conventional, slow scan analog 
TV mode is also provided. 

Flexible command and control system. 
EMR equipment permits manual opera- 
tion of the four camera system via ground 


commands; automatic remote operation 
via on-board stored commands; or auto- 
matic real time operation via ground 
computer command-control. 

Unprecedented reliability. There is 
better than 95% probability that Cele- 
scope’s electronic system and at least 
one TV camera link will operate success- 
fully for one year in orbit. 

Difficult problems in surveillance or 
reconnaissance, long-range restricted 
bandwidth video systems, and electro- 
optical measurements in any part of the 
spectrum are EMR specialties. 

Whatever your need in electro-optics, 
investigate the outstanding capabilities 
available at EMR. For details, write to . . . 


ELECTROMECHANICAL 
RESEARCH, INC. 


Systems Division Sarasota, Florida 



The cryogenic level sensor you just specified is obsolete... 

Here is a com pletely new conce pt in liquid level sensing. United Control’s unique Thermal Point Sensor. 
now in production, offers greater reliability and simplicity, less instrument weight and power consump- 
tion, and lower cost to any vehicle utilizing a cryogenic propellant than ever before. The secret is a 
seldom-used thermal-electric principle, adapted for the first time to liquid instrumentation. This prin- 
ciple allows United Control to measure propellant level on board to an accuracy of 0.03 inch . . . assure 
propellant utilization accuracies of better than 0.1% . . . and trigger an engine cut-off signal in less 
than 10 milliseconds. □ United Control has the time-tested capability to produce complete systems 
for determining propellant utilization, precise propellant residuals, and for providing telemetry and 
slosh instrumentation. In propellant management, as in the many hundreds of control systems that 
bear the UCC trademark, reliability means success. For additional data on the revolutionary 2543-1 
Thermal Point Sensor , or any of the family of flight, propulsion, temperature and environmental con- 
trols, and accessory systems and components, call United Control: serving the aerospace industry — 

—where reliability counts 


The above photi 

testing. The upper trace indicates sen : 
. seated by the horizontal center line) a 
tion of liquid-gas interface. Horizontal 


'.production shows VCC's unique Thermal Point Sensor. V/i times size, in actual 
ng element position relative to static liquid level (repre- 
a withdrawal rate of 2-3 fps. The lower trace shows detec- 
ime scale is 10 ms/division. 


I UNITED CONTROL CORPORATION Overlake Industrial Park, Redmond, Washington 

Dial: 206-885-3711 / TWX: 206-999-1874 

SUBSIDIARIES: United Data Control Corporation / Palomar Scientific Corporation 




that has been adapted for conversion 
will be slightly higher to cover the 
cost of additional attachments and in- 
struments and the testing required to 
meet military specifications on arma- 
men t performance. 

Definite plans have not been made 
on how many different CL-41 packages 
Canadair will offer prospective cus- 
tomers, since each order may vary with 
the customer's requirements. The in- 
terchangeabilitv of components will per- 
mit factory production of any one of 
the three configurations, however, with- 
out the conversion capability. 

Versatility of the basic CL-41 design 
has been demonstrated with the CL- 
41 R advanced systems trainer-one of 
two prototypes currently being flown 
by Canadair. The CL-41 R has an F- 
104G nose section filled with the Lock- 
heed NASARR electronics system and 
carries the NASARR electronics pack- 
ages in the aft fuselage ''saddlebag” 
compartments. 

First CL-41 G conversion probably 
will be made in late July on the R ver- 


sion prototype. The other prototype, 
an A model trainer, is committed to an 
extended test program for the Canadian 
Air Force, which has purchased 190 
of the aircraft for its training fleet. 

The R model prototype also is com- 
mitted to a Canadian Air Force test 
program to check out the F-104G sys- 
tems installations, but it should be re- 
leased bv May. After a two-month tour 
of Europe, during which Canadair will 
demonstrate the advanced systems 
trainer to NATO nations re-equipping 
with the F-104G, the R prototype will 
be returned to Canada for conversion. 

In addition to its versatility, the CL- 
41 has other basic features which Can- 
adair thinks suit it for operations in re- 
mote areas where counter-insurgency 
missions will be flown. These include 
the following: 

• Rugged Airframe, which is designed 
for a 15,000-hr, lifetime with rough 
handling. It also has a mechanical con- 
trol linkage which is less susceptible to 
failure and which gives the pilots a posi- 
tive feel of the aircraft. 


• Maintainability, aided by the low- 
slung configuration which puts a ma- 
joritv of the aircraft's systems within 
reach of a man standing on the ground. 
Aft fuselage disconnects and slides 
back, giving clear access to the engine 
and its accessories. Other subsystems 
arc grouped in easy-to-rcach compart- 
ments. Four maintenance manhours 
are required for every hour of flight, 
giving the CL-41 an hourly operating 
cost of about S42, based on an annual 
utilization of 500 hr. This cost ex- 
cludes depot maintenance and elec- 
tronics system repair. 

• Mobility, made possible by the modu- 
lar construction which permits disas- 
sembly of the aircraft into four main 
pieces; the main fuselage and power- 
plant, the wing assembly, the rear fuse- 
lage and the tail plane. Ten men can 
assemble the CL-41 for flight in 10 hr. 
Components are easily crated for .air 
shipment. 

Boeing Uses Epoxy 
Tape in 727 Fuselage 

Boeing Co. is using epoxv tape 
which cures at room temperature to im- 
prove load distribution in 727 transport 
body splices and doublers and to reduce 
the need for increased skin thickness in 

Tape adhesive, developed to Boeing 
specifications by Shell Chemical Co., of 
Pittsburg, Calif., is called Epon Ad- 
hesive 927. 

Epon 927 consists of an epoxy resin 
and a curing agent impregnated into 
0.005 in. glass cloth tape. Impregnated 
tape is overlayed with polyethylene film 
and refrigerated immediately after 
manufacture. Tape is shipped in dry 
ice and held to — 10F after arrival. 
Storage life is about 46 days. 

Tape adhesive is sandwiched between 
the overlap in fuselage body splices be- 
fore riveting. Boeing says adhesive 
bonding of body splices coupled with 
riveting will result in higher strength-to- 
weight, better fatigue resistance and 
fuselage pressure sealing, and aerody- 
namically smoother skin. 

Adhesive is also used for rivetless 
bonding of doublers used as tear stop- 
pers and for bonding bulkhead doublers 
and reinforcements. 

In use, metal surfaces to be bonded 
arc chemically cleaned and coated with 
a liquid adhesive well in advance of tape 
application. 

For bonding tear stoppers to fuselage 
sections, doubler is laid over tape which 
is trimmed to confonn to it. Doubler is 
then bonded full length to aluminum- 
clad alloy body skins. Entire assembly 
is vacuum bagged and cured at room 
temperature for up to three days. As- 
semble can also be heat cured at 190F 
for 90 min. 
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DDP expanded to 24 bits 
Paster arithmetic unit 
Comprehensive software 


COMPUTER CONTROL COMPANY. INC. 


DDP-U IS NOT designed to be all 
things to all people. DDP-Bt IS a fast 
digital computer, versatile, a sophisti- 
cated “component" built to move in 
company with a precision team in com- 
plex real-time on-line configurations. 
Equally comfortable performing off- 
line engineering and scientific compu- 
tations. Reliable? Very .* 

DDP-H pays for itself on a diet 
of challenge. DDP-2J, hardware, corn- 

options belong in the hands of qualified 
professionals who know their appli- 
cations and how to evaluate a computer 
against these selected applications. 
Under these conditions DDP-U’s are 
a lot of computer for the money. 


AVIONICS 


Myoelectric Servo Control Is Developed 


By Barry Miller 

Van Nuys, Calif.— Feasibility of 
using electrical signals associated with 
contraction of shoulder muscles to con- 
trol a servo boost system which would 
enable an astronaut to move his arms 
during spacecraft re-entry was reported 
last week at the Air Force's Second 
Symposium on Bionics in Dayton, 
Ohio. 

In high acceleration environments, 
an astronaut mav not be able to lift 
his arms, or move them quickly and 
with enough accuracy to perform space- 
craft control functions. To overcome 
this problem among others, the possi- 
bility of picking off the so-called myo- 
electric signals-thosc associated with 
muscle contraction— and feeding them 
to a logic control system which controls 
a mechanically supported arm was in- 
vestigated by Space-labs, Inc., here, un- 

nautical Systems Div. flic work was 
performed for the Bionics Section of 
the Bionics and Computer Branch of 
ASD’s Electronics Technology Labora- 


The muscles under study are those 
in the shoulder controlling normal arm 
movements. The relevant muscles and 
anil motions are identified in the illus- 
tration on p. 70. 

The year-long studv included dem- 
onstrations that low-level myoelectric 
signals of about 3 millivolts could be 
used successfully as an input for a 
servo system that can move an arm 
otherwise restrained by about SO lb. 

The report was prepared bv Drs. 
George II. Sullivan, Charles J. Martel], 
Ccrslion Wdtman and Dean Fierce. 
Sullivan and Martcll arc medical doc- 
tors and Pierce is an electrical engineer, 
all associated with Spacelabs: Weltinan. 
a consultant to the company, is a PhD. 
in bioengineering temporarily on the 
staff of Wcizmann Institute of Science 
in Israel. 

For its experiments, the group 
erected a test stand supporting a Project 
Mercury type of couch. This was se- 
lected to gain the greatest amount of 
useful flight information. Attached to 
the stand is a splint and sleeve unit 
which supports a subject’s ami but is re- 
strained by negator springs, exercising 


S0-S3 lb. of force, sufficient to discour- 
age or present ami movement. An aver- 

I'lat, silver foil electrodes are pasted 
to a subject's shoulder over relevant 
muscles. Signals, which originate in vol- 
untary muscle contracton as he tries to 
move his arm against the restraint, arc 
sensed and fed to an electromyographic 
signal conditioner and amplifier pack- 
age worn in a vest about his chest. 

The raw electromyographic signals 
arc characteristically spiked and have 
amplitudes that varv in the micro and 
low millivolt range. Outputs from the 
signal conditioner arc filtered to elimi- 
nate low frequency baseline shifts 
caused by movement artifact. 

Next, the signals arc rectified, filtered 
again and fed to an operational ampli- 
fier to obtain an envelope of the electro- 
myographic signal. This is passed to a 
Schmitt trigger, which removes the 

square wave pulse whose duration is a 
function of the length of muscular con- 
traction. After this is an inverter with 
an output opposite that of the Schmitt 
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F-l Oi / Sidewinder 



POWER 


When maneuvering in super- 
sonic combat, a fighter seldom 
has a second shot at its target. 
Therefore, the P-445-E wing 

&’SS&HTi8r£iS 

launch its Sidewinder missile 

adverse conditions of shock, 
lerature and 




altitude. 

ITT has been bu 
P-445-E wing tip 
Sidewinder Launcner power 
supply for the F-104 for more 
than three years. In addition 
to supplying launch power, it 
triggers the firing mechanism, 
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ITT for reliable airborne m 
sile launch power. For furtl 
information, write Power a 
Space Systems Departme 
for data file AW-2066-1. 
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trigger and together the two circuit 
types form the basis for binary control 
logic matrices. 

The logic matrix determines which 
muscles arc contracting (supplying sig- 
nals) and, on the basis of predetermined 
truth tables, which wav the arm is to 
move. Necessary signals arc then sup- 
plied to drive a motor which in turn 
drives the arm. Time delay from initia- 
tion of muscle contraction to servo drive 
of the arm is about 0.2 sec., compared 
with an estimated delay in milliseconds 
for normal arm response following mus- 
cle contraction. Dr. Martell said. 

Before designing the control logic 
for the system, the group had to iden- 
tify individual muscles, or combina- 
tions of muscles, involved in ann move- 
ments. Extension (downward motion), 
flexion (upward), abduction (outward) 
and adduction (inward) were move- 
ments of primary interest on the as- 
sumption that the manual spacecraft 
controls would be situated over a spher- 
ical surface swept out bv a pilot's hand 
with his ami comfortably extended. 

Of seven muscles instrumented, four 
in varying combinations were found to 
be involved in the arm movements. 
These are the anterior, medial and pos- 
terior deltoid and pectoralis sites. With 
these four, binary logic tables were de- 
rived for the system. Typically, upward 
motion is initiated when the anterior 
deltoid muscle site contracts, supply- 
ing a signal to fire the Schmitt trigger, 
changing its state. The upward mo- 
tion occurs providing the other three 
muscle sites are not contracted at the 
same time. Downward motion is in- 
itiated by simultaneous contraction of 
both medial and posterior deltoid 
muscles and not the others. 

Using college engineering students 
as subjects, the group conducted a se- 
ries of simulation tests. Each subject 
was instrumented with electrodes over 
the shoulder muscle sites and electro- 
myographic signals processed in a vest- 
carried signal conditioner and com- 
puter control logic on the test stand. 


The three types of simulation tests, 
or tasks, were:’ 

• Static task simulation. Subjects 
learned to contract proper muscles to 
move their arms in four directions. 
This task checked out the control logic. 
The learning period reportedly was 
brief, the ratio of successful movements 
to the number of attempts rose swiftly, 
then decayed as the subjects began to 
tire toward the end of their three or 
four-hour stints and were unable to 
contract the proper muscles. 

• Dynamic task simulation. Arm splint 
was moved up and down on a track. 
After one to two minutes, the subjects 
were able to control in and out move- 
ments of the arm splint as the brace 
moved up and down. 

• Manipulative task. This task at- 
tempted to evaluate the ability of the 
hand to perform simple manipulations, 
such as operating a toggle switch that 
turned a light on and off and turning 
a resistance potentiometer knob that 
controlled the brightness of the indi- 
cator light. The subjects were required 
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Can you think of a more punishing test for landing gear reliability? 


Bringing a plane down on a carrier deck calls for a lot 
more than an ordinary amount of strut strength. Never- 
theless, the durability demonstrated here is designed into 
every strut we build— whether it winds up on a carrier- 
based fighter or a land-based bomber. 

That’s one reason our struts meet the most exacting en- 


gineering specifications. One reason Bendix supplies struts 
for so many military aircraft. 

Bendix® struts are high in strength, light in weight. 
They are designed with special emphasis on durability, 
reliability and economy. May we tell you more? Write to 
Airframe Equipment Sales Manager, South Bend, Indiana. 


- 


Bendix Products Aerospace Division 
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THE START OF A NEW CONCEPT IN AVIATION: an airlifter designed for both military and commercial carriers 


The fitting together of this mammoth fuselage at 
Lockheed-Georgia marked the first major manufac- 
turing milestone in the Air Force’s C-141 StarLifter 
program. The project is proceeding ahead of sched- 
ule. This giant new transport is the first airplane ever 


designed from the start to meet both military speci- 
fications and civil air regulations. It will bring vast 
airlift power to the U.S. Air Force Military Air 
Transport Service — and it will offer commercial 
carriers airfreight efficiency not possible in ordinary 


planes. The key to the C-141’s value lies in its true 
airlifter design: straight-in rear loading on a truck- 
bed height cargo floor — and its 7,000 cubic foot 
clear cube cargo hold. Production of the C-141 is 
being carried out not only at Lockheed-Georgia — 


but at subcontractor plants around the country where 
60% of the aircraft is being built. The huge craft will 
roll out this August, and will fly in December. 

Lockheed StarLifter 


LOCKHEED-GEORGIA COMPANY, Marietta, Georgia, A division of Lcc'shced Aircraft Corporation 




VIBRATION NEWS 

MB ELECTRONICS • A DIVISION OF TEXTRON ELECTRONICS. INC. 
Representatives in principal cities throughout the world 


MB’s 31st Automatic Random Vibration System 
performs tests at NASA after 2 hr. checkout 



The unit was rushed to NASA’s 
Goddard Space Flight Center, 
Greenbelt, Md. to meet a critical 
random vibration test schedule for 
the Explorer 15 satellite. After a 
brief 2 hr. checkout, it was perform- 
ing the first test... a tribute to the 
design of the system and to the com- 
petence of NASA engineers. What’s 
more, the MB Automatic Equalizer 
exceeded the purchase specifications 
upon completion of acceptance tests. 

Reliability is designed into the 
MB Automatic Equalizer through 
its all-electronic compressor cir- 
cuit. This circuit, which provides 
automatic gain control, has proved 
itself in a wide variety of electronic 
systems. 

The MB Automatic Equalizer is 
easy to install and setup time is 
negligible. Equalization time is re- 
duced to within 5 seconds. The re- 
sult is savings in test time and labor 
in missile and aircraft manufactur- 
ing that can easily reach many thou- 



sands of dollars per missile tested. 

Operation of the MB Automatic 
Equalization System is extremely 
simple and can readily be handled 
by non-technical personnel. This 
system also provides higher test ac- 
curacy and versatility. Equalization 
to ± 1 and % db is obtained and 
equipment automatically compen- 
sates shifts in resonant frequencies 
and changes in amplitude. Normal 
frequency range is 15 to 2000 cps in 
25 cps bandwidths; optional equip- 


ment provides for 2000 cps band- 
widths between 15 and 10,000 cps 
by simple front panel selection. 

Probably the most important fea- 
ture of the MB Automatic Equalizer 
to practical minded test engineers 
is that its reliability has been thor- 
oughly proved in service.. .and units 
are available for prompt delivery. 

For detailed information on the 
MB Automatic Equalizer write to 
MB Electronics, 781 Whatley Ave., 
New Haven, Conn. 


Bionics Research Activities Detailed 

Los Angeles— Nature and scope of bionics activity, which may provide scientific 
and engineering insights valuable to avionic equipment design by yielding a better 
understanding of living organisms, arc illustrated bv a brief sampling of government 
research and development contracts awarded in recent months. Character of the 

• Visual Information Processing in Insects— Stanford Research Institute, Air Force 
Office of Scientific Research. 

• Feasibility Study and Demonstration of Artificial Neurons as Logic Elements of a 
Flight Control System— Mclpar. Inc.. USAF Aeronautical Systems Div. (ASD). 

• Research on Effects of Variations in Components and Netw-ork Parameters on 
Information Processing Properties of Nenronimc Networks— Service Bureau Corp.. 
USAF/ASD. 

• Research on Microlepidoptercan Insects— Smithsonian Institution. Office of Naval 
Research (ONR). 

• Research on the Mathematics of Ncphronic Physiology— Univac Div. of Sperry 
Rand Corp.. ONR. 

• Research on the Applications of Perceptions to Naval Problems— Cornell Aero- 
nautical Laboratory, ONR. 

• Research to Characterize Infrared Emission from Mammalian Nervous System.— 
Award Pending. USAF/ASD. 

• Investigation of Sensory Perception— Sylvania Electric Products. USAF/ASD. 

• Study of Biological Mechanisms in Instrumentation Development— Allied Re- 
search Associates, National Aeronautics and Space Administration. 

• Research Studies on the Biological Design of Man-United Aircraft, NASA. 

• Study of Ncnrotron Networks in Learning Automata- Adaptronics. USAF/ASD. 


to start upward ami movement, con- 
tinue it to 60 deg. inclination, stop and 
turn the light off-a scries of actions 
perforated successfully at speeds up to 
6.8 deg./sec. 

In running through the hand manip- 
ulations, no spurious in. out. up or 
down motions were initiated, suggest- 
ing that the instrumented muscles were 
not involved in any way in the manipu- 
lation tasks. 

To picture what myoelectric signals 
arc like, Spacelabs points out that typ- 
ical electrical properties of myoelec- 
tric potential for maximum contraction 
of an average size muscle detected 
at skin surface are as follows: total 
bandpass-5 to 1.000 cps: bandpass of 
maximum signal power— 10 to 200 cps; 

FILTER 


► Spacecraft Digital TV— Research on 
advanced, efficient bandwidth compres- 
sion systems for transmitting TV data 
from manned spacecraft in deep space 
will be conducted by Elcctro-Mcchani- 
cal Research, Inc., for NASA’s Manned 
Spacecraft Center under a contract to 
study digital TV. Digital communica- 
tions probably will lie employed for 
transmitting TV pictures from deep 
space where power is at a premium 
because of its more efficient use of 
communications bandwidth. Electro- 
Mechanical will explore means of mini- 
mizing spacecraft power drain while 
keeping error rates at earth receiving 
terminals at acceptable levels. It will 
look into cliinmutnm of redundancy. 


amplitude (peak to peak)—! to 3 mil- 
livolts. 

Spacelabs’ myoelectric servo control 
work has been re-funded by the Air 
Force and in subsequent investigations 
will explore motions other than the 
four of concern in the shoulder. Pro- 
nation and supination (rotation of the 
arm), motions of the wrist and elbow 
will be added. The company will ex- 
periment with actuation mechanisms 
self-contained on the arm splint or 
possibly carried on a chair, in place 
of the test rig used in phase one. 

Besides its possible aerospace appli- 
cations. Spacelabs’ investigations could 
have significance as assistive prosthetic 
devices, particularly in cases involving 
lower motor neuron damage. 

CENTER 


perform tradeoff studies of reliability, 
size, weight, power and system com- 
plexity and will investigate suitable stor- 
age media. 

► Svlvania Delivers Laser Communica- 
tions Systems— 1 wo-channel laser com- 
munications system which uses the 
technique of polarization modulation to 
double the efficiency of information 
transfer over intensity modulation has 
been delivered to Air Force’s Aeronauti- 
cal Systems Div. by Sylvania Electronic 
Systems. The information to be trans- 
mitted is modulated by polarizing the 
light beam in accordance with the 
modulating signal. Work was performed 
under SI 64,000 Air Force contract. 


► RCA Shows "Electronic Frog’s Eye” 
—Device which operates in manner sim- 
ilar to a frog’s eye which transmits to its 
brain only those objects which pose a 
threat to its well-being or are objects 
of gastronomical interest while filtering 
out all other objects seen by the frog, 
was demonstrated by Radio Corp. of 
America at last week’s Air Force Bionics 
Conference in Dayton. The RCA elec- 
tronic analog, based on original investi- 
gation on the frog’s eye by scientists at 
the Massachusetts Institute of Tech- 
nology in 1959. was built under sponsor- 
ship of Electronic Technology Labora- 
tory of the Aeronautical Systems Div. 

It consists of six individual panels, cor- 
responding to the six layers of the frog’s 
retina, which are interconnected opti- 

: div by means of neon lamps and plio- . 
r 'conductive cells. The front panel 
contains 1.600 photocells which serve 
as the initial contrast detector. 

► New Type Millimeter Tube Reported 
—Experimental beam-plasma tube, capa- 
ble of operation at frequencies up to 23 
gc. (kmc.) with a gain of 8 db., has been 
developed by Radio Corp. of America 
under sponsorship of USAF’s Aero- 
nautical Systems Div. New type tube, 
which uses interaction of a 1,400 volt 
electron beam passing through a 3-cm. 
cesium plasma, is reported to be more 
rugged and longer-lived than previous 
types of millimeter-wave tubes and to 
have greater power handling capacity. 

NEW AVIONIC PRODUCTS 


• Miniature glide slope receiver, AN/ 

ARN-67. weighs under eight pounds, 
was designed to meet ACREF. reliabil- 
ity tests. X-lcvcl. under United States 
Air Force contract. Set provides 20 
channels, consumes 6.6 watts during 
channel changes. 5.0 watts otherwise. 
Dimensions arc 4A x 4A x 12.iV Man- 
ufacturer: Sparton Corp.. Jackson, 

Mich. 

• Electron beam machine for cutting or 

welding electronic modules can work 
all metallic materials and many non- 
metals. such as ceramics and glass. Elec- 
tron beam is focused to a spot smaller 
than 0.0005 in., and provides 10.000 
megawatts per square inch, according to 
Company. Manufacturer: Hamilton 

Standard. Windsor Locks, Conn. 

• Miniature magnetic tape recorder, 
measuring 3J in. dia. x 41 in. long and 
weighing 31 lb., is available for tape 
widths of J. 1 or 1 in. with up to 14 
channels and tape speeds up to 30 
in./sec. Recorder uses low-mass drive 
to permit operation in a high-g environ- 
ment. Manufacturer: Pacific Electro- 
devices. 9820 Everest St., Downev, 
Calif. 
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sure, it's a -Teakettle, boils water, but it also dissipates the heat beneath it, by blowing off steam. □ at utc, we 

APPLY THIS "BOIL-OFF" PRINCIPLE TO COOL LIQUID-PROPELLANT ROCKET MOTORS. WE MAKE THE THRUST CHAMBER OF OUR 
NEW EPOXY-BONDEO, FILAMENT-WOUND MOTOR FROM A TOUGH, ABLATIVE MATERIAL THAT LITERALLY BOILS AWAY UNDER EXTREME 
HEAT. THEREBY PROTECTING THE THRUST CHAMBER AND NOZZLE. □ RESULT: A LOW-COST, RELIABLE MOTOR THAT AVOIDS THE 
PERFORMANCE PENALTIES OF REGENERATIVE COOLING SYSTEMS. YET GUARANTEES 10 MINUTES OPERATION. 

THRUST LEVELS FROM 50 TO TENS OF THOUSANDS OF POUNDS. A STATE-OF-THE-ART DEVELOPMENT FROM UTC. 

United Technology Center 

P. O. 80* 358, SUNNYVALE. CALIFORNIA Q 

(formerly United Technology Corporation J 




Trainers Teach Digital Computer Basics 


By Philip J. Klass 

Series of training devices designed to 
teach the basic principles of digital com- 
puter operation and to demonstrate 
elementary concepts in Boolean algebra 
—the basic mathematics of computer 
design— have been developed recently 
by a number of companies. 

One of the largest digital computer 
trainer-demonstrators, the 6B4. built 
by Computer Control Co.. Framing- 
ham, Mass., recently was delivered to 
the Nasal Training Device Center. Port 
Washington. N. Y. Company has built 
similar devices for military and indus- 
trial customers. Two other producers 
arc Digital Equipment Corp.. Maynard. 
Mass., and Digital Electronics. West- 
burs-. N. Y. 

Interest in such trainers stems from 
the fast-growing use of digital computers 
and techniques. Until recently, few en- 
gineering schools offered courses in 
digital tcchnologv and only very recently 
have high schools attempted to fill the 
technician’s needs. Thus industry and 
the military must provide basic training 
in the new technology. 

Typical of the types of devices is the 
line produced by Digital Electronics: 

• Digiac 50. priced at S95. can be used 
to construct a variety of basic logic 
functions, or elements, used in com- 
puters and digital systems. These in- 
clude such elements as an inverter, am- 
plifier, NAND, OR. NOR and AND 
gates. Two Digiac 50s can be used to 
construct a flip-flop. Schmitt trigger, 
clock, difference amplifier or a one-shot 
multivibrator. 

• Digiac 3010, priced at $695, can be 
used to demonstrate Boolean algebra 
functions, for digital-to-analog conver- 
sion and the reverse, to make an oper- 
ating shift-register, perform memory 
transfer, binary addition and multiplica- 
tion as well as other experiments. 

• Digiac 3050, priced at 52,495, is a 
miniature computer capable of being 


programed for automatic or semi-auto- 
matic operation. The device uses 4-bit 
numbers, with ones-eomplcmcnts or 
twos-complcmcnts for negative num- 
bers. It can add. subtract, multiply and 
divide with operations carried out either 
at high speed under automatic control 
of a built-in clock, or manually at slow 
speed to enable the student to watch 
the operations. 

To obtain first-hand familiarization 
with a typical digital training device, 
Digital Electronics loaned this editor 
a Digiac 3010. The 3010 is desk-size, 
measuring 18 x 22 x 20 in. with a 
sloping front panel which serves both 
for control and as an interconnection 
plug-board. The 3010. like the other 
Digiac trainers, is fullv transistorized 
and operates from 1 1 5' v.a.c.. 60 cps. 
power. Internal construction uses 
printed-circuit plug-in boards. 

The Digiac 3010 contains 16 flip-flop 
circuits, eight AND gates, eight OR 
gates, four inverters, four NOR gates, 
four emitter-followers, two single-shot 
multivibrators, a clock whose rate can 
be slowed down, a digital-to-analog con- 
verter, four display lamps and eight 
toggle switches which serve as manual 
input devices. 

Each of the 16 flip-flops has its own 
indicator light to show whether it is 
on or off. Additionally, each has two 
built-in input gates which permit it to 
be used as a “steered flip-flop" for 
counting and shift-register applications. 

The first of two instruction manuals 
supplied with the 3010 introduces the 
function and operation of each of the 
different logic circuits and provides a 
brief introduction to binary numbers. 
The emphasis throughout is on the 
function of each logic clement rather 
than the electronic principles involved 
in its circuit construction, although the 
wiring diagram is shown for those who 
are interested. 

Thus the Digiac 3010 is designed for 
use by persons with little or no training 


in basic electronics. Instructions for 

connections for cacli experiment arc 
explicit and reasonably easy to follow 
until the advanced experiments arc 
reached, when user is expected to work 
directly from interconnection diagrams. 

The second instruction manual intro- 
duces elementary Boolean algebra and 
demonstrates how the basic logic clc- 

Boolean equations. Subsequent experi- 
ments introduce DeMorgan s theorem 

can be manipulated to permit it to be 
mechanized in a variety of ways using 
different types of logic functions. 

These experiments point up the fact 
that ingenuity in original logic design 
can greatly simplify the mechanization 
and complexity of a digital computer. 
Other experiments illustrate the fact 
that certain logic configurations are 
more economical in the number of logic 
elements required for mechanization, 
but that more complex configurations 
can minimize the number of transistors 

Next the user is introduced to the 
flip-flop which, in its several configura- 
tions. is the heart of the digital com- 
puter. 

Tlie binary number system next is 
considered in greater detail and experi- 

as well as the binary'eoded decimal and 
the octal number systems. Experiments 
then demonstrate how the 3010 logic 
elements can be connected to auto- 
matically convert binary numbers into 
decimal and vice versa. Advanced ex- 
periments include: 

• Shift-register operation and memory 

• Serial dynamic memory and parallel 
random access memory. 

• Serial addition. 

• Multiplication by repeated serial ad- 
ditions. 

• Digital voltmeter principles. 
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Marquardt engineers have made significant technological 
contributions toward the development of precisely controlled 
rocket systems as the result of company-sponsored efforts 
initiated in 1958. Within a four-year period, these advances 
have made Marquardt a recognized leader in the reaction 
controls field. During the past twelve months, the Company 
has been awarded contracts on some of the Nation's most 
advanced space programs, creating exceptional opportunities 
for imaginative and experienced engineers and scientists. 
These programs include: 

Project Apollo Service Module — reaction control rockets 
Saturn IV B — ullage rocket engines 
Syncom II satellite — reaction control system 
Cround-floor opportunities are also developing as a result 
of negotiations on reaction control system components for 
the Apollo Lunar Excursion Module, continuing company- 
sponsored research and state-of-the-art contract activity. 

As a producer of sophisticated reaction control rocket 
systems — expulsion systems, combustion chambers, valves, 


nozzles and support equipment — Marquardt offers an out- 
standing climate for advancement to engineers and scientists 
who want to develop professionally through association 
with a dynamic company well diversified in rocketry, elec- 
tronics, airbreathing propulsion, and aerospace research. 

The Power Systems Division, the organization at Mar- 
quardt most directly concerned with rocket control and 
propulsion systems, has immediate openings for men with 
significant experience — engineers who have a demonstrated 
technical capability. If you hold a B.S., M.S., or Ph.D. in 
Mechanical Engineering, Aeronautical Engineering, Physics, 
or Nucleonics, and possess an engineering background in 
rocket motors ond control systems, airbreathing propulsion, 
mechanical controls, propulsion cycle analysis, aerodynamic 
development, test instrumentation, or test operations, you 
are invited to send your resume, in confidence to Mr. Floyd 
Hargiss, Manager, Professional Personnel, 16555 Saticoy 
Street, Van Nuys, California. Marquardt, an equal oppor- 
tunity employer, is dedicated to keeping the United States 
echnology. ^ 


THE MARQUARDT CORPORATION 




RAYTHEON AT WORK I 


New Raytheon radar-TV helps FAA 
give added security to air travelers 


Every time you or your loved ones travel in the U.S. by 
commercial plane, that flight comes under the watchful 
radar eye of the Federal Aviation Agency’s air traffic 
control system. Now the FAA can look after you even 
more effectively, thanks to new "bright display" equip- 
ment developed by Raytheon. 

The FAA's air traffic control system-which has long 
included Raytheon enroute radars— guards the safety of 
air travelers by keeping a close check and accurate rec- 
ord of the speed, course and altitude of planes in flight. 
And this new "bright display"— first of 60 installations— 
gives the radar operator a valuable new tool for monitor- 
ing your flight. 


Conventional radar pictures, for example, show each 
aircraft as a single recurring blip on the screen. In the 
new system, a Raytheon storage tube collects these indi- 
vidual blips and presents them in a series as a clearly 
visible "tattle trail" of each plane's exact progress and 
position. The picture is sharper and brighter than home 
television. 

When the FAA completes this network of "bright dis- 
play" control stations, it will make air travel safer than 
ever . . . another example of Raytheon electronics skills 
at work on behalf of business, in* 
try. science, and defense. Raytheon 
Company, Lcxingion.Massachusctts, 
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MANAGEMENT 


McNamara Explains TFX Award Decision 





bit rate 

1200/600 2400 

/s 


A revolutionary technique for transmitting binary data at twice the normal binary rate 


An important new advancement that is destined to have far- 
reaching effects in the ease and reliability of high speed data 
communications is now commercially available. Conceived 
and developed at Lenkurt Electric, and described before the 
IEEE in a recent technical paper, this breakthrough doubles 
the maximum rate at which binary data can be transmitted 
through a channel. 

The new technique, called Duobinary Coding, permits high 
speed data communications with equipment hardly more com- 


plex than that used for standard binary transmission. Systems 
such as the new Lenkurt 26B Duobinary-Datatel FM Data 
Transmission System can operate over a 3 KC voice channel 
at speeds of 2400 bits/scc with less than half the equipment 
and complexity of comparable quaternary or multiphase sys- 
tems. and with substantially greater accuracy over noisy cir- 
cuits. On telephone lines having typical noise conditions an 
FM Duobinary system will perform with an average rate of 
only one error per 1,000,000 bits of information. 


A special feature of Duobinary Coding is its unusual error 
detection capability - an integral part of the coding technique 
itself. This capability, better than one parity check for every 
other digit, increases system efficiency by ruling out the need 
for redundant information. Other advantages of Duobinary 
Coding: systems can be operated without highly trained tech- 
nicians or maintained without the usual complex test gear. 

We invite your inquiries on the new 26B Data Transmission 
System. A call to any of our field offices will get you the new 


26B brochure, and a copy of the latest Lenkurt Demodulator 
describing Duobinary technique. Lenkurt Electric Co., Inc., 
San Carlos, Calif. Government sales offices in San Carlos, 
Calif. , Washington, D.C., Romc.N.Y., and Santa Monica, Calif. 


LENKURT ELECTRIC 


GENERAL TELEPHONE & ELECTRONICS 


substantial increases in both nuclear and 
non-nuclear forces. 

The additions to our nuclear forces have 
been designed both to strengthen Our 
strategic retaliatory forces and to increase 
their flexibility by shifting the emphasis 
to those weapon systems which have the 
best chance of riding out any kind of nu- 
clear surprise attack. 

At the same time, we have substantially 
expanded our non-nuclear forces— ground, 
sea, and air— so that we can cope with the 
many and varied threats confronting ns 
around the world. To insure that our 
non-nuclear forces arc properly equipped 
and supplied, procurement of weapons, 
equipment, and ammunition has been vastly 
increased. 

Concurrently with these increases in out 
fighting strength we have attacked the 
problem of costs on a wide variety of 

Because of the great technical com- 
plexity of modern-day weapons, their 
lengthy period of development, their tre- 
mendous combat power and their enormous 
cost, sound choices of a limited number 
of major weapon systems in relation to 
military tasks and missions have become 
the key decisions around which much else of 
the defense program revolves. 

In the past, the actual costs of major 
weapon systems have commonly increased 
from 300 to 500% over the costs estim- 
ated when the program started, and in 
some instances more. Some of the reasons 
for such overruns have been: 

• We have insisted that weapon systems 


meet performance standards that go far 
beyond essential military requirements. 

• We have accepted unrealistically optimis- 
tic cost estimates at the beginning of a 
program, only to find costs multiplied many 
times during the program. 

• We have not sufficiently defined at the 

tractors to develop. Here we have dis- 
covered that it is frequently helpful to work 
with more than one contractor in what 
we call a "program definition phase" be- 
fore a development contract is awarded. 

• We have too often employed inadequate 
and unsatisfactory procedures to select 
major contractors, putting insufficient weight 
on seasoned experience in the design and 
production of similar weapons. 

• We have relied too much on cost-plus 
contracts and other contracting procedures 
which do not provide incentives to reduce 

Within the Dept, of Defense, we have 
taken a number of steps to attack these 
problems. 

A formal five-year cost reduction pro- 
gram has been launched, which should 
produce savings of at least $3 billion per 
year by the end of fiscal year 1965. It 
lias already produced savings that should 
amount to SI. 4 billion per year. We arc 
shifting from cost-plus-fixed-fee to fixed 
price and incentive contracts. We are 
studying ways to improve program defini- 
tion cost estimates, using the resources 
of such non-profit organizations as the 
logistics management institute as well as in- 
house resources. 


At my request the problem of how we 
select contractors has been under study 
for several months by a subcommittee of 
the recently established Defense Industry 
Advisory Council, which represents a 
cross-section of America's business and in- 
dustrial leaders. Both the council and we 
are convinced that our current source selec- 
tion procedures can be improved. 

One way to reduce costs (and to increase 
reliability) is to insist that weapon systems 
be developed that can be used by more than 
one service, where this can be accomplished 
without degradation of essential military 

Tv advantages of one weapon system 
over two arc obvious. They result in sub- 
stantial savings not only in the develop- 
ment, test and production stages, but 
throughout the life of the system in terms 
of logistic support, maintenance, training 
programs, and operations. 

The disadvantages of operating many dif- 
ferent weapons systems can be observed in 
the Navy and in the Air Force today. The 
Navy currently has a rate of aircraft out 
of operation for lack of parts which is 
altogether too high. The Air Force is 
maintaining a better operational rate but at 
a cost of excessive spare ports inventories. 
With the present rapid rate of technologi- 
cal change, the Air Force has acquired a 
$2.2 billion inventory of spare parts that 
are already obsolete and practically worth- 

When I became Secretary of Defense, I 
learned that the Air Force was developing 
plans for a tactical fighter that would ultim- 
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FAIRCHILD ES PCAN MEET YOUR TOUGHEST SPECS 


Practical evidence of Fairchild E-S-P" capability for meeting 
tough gyro specs is found in the broad array of Fairchild gyro 
packages and rate switches now in service. 

Fairchild's three-axis rate gyro telemetry system, for example, is 
the smallest, lightest package of its kind. Solid slat* invertors ond 
demodulators are included in the package where required to provide 
DC performance while maintaining the high linearity, low friction 
and noise characteristics of the AC gyros. 

These gyro packages arc built around service-proven sub-miniature 
floated rate gyros -the smallest, lightest production units made. 

size and high performance permits ready combination in multi- 
axis groups, or with Fairchild acceleration sensors, into miniature 


measurement or control packages to your exact requirements. Soil 
test is available. Call or write to have Fairchild E*S*P put its gyro 
experience at your service today. 



FAIRCHILD 



225 PARK AVENUE, HICKSVILLE, L. I., NEW YORK 
6111 E. WASHINGTON BLVD., LOS ANGELES, CALIF. 


e# E-S-P is the Fairchild Controls concept of integrated Engineering, Service and Production that assures highest 
«v performance and reliability In your specific application. Writo for brochure that shows how E-S-P can serve you. 
YOU ARE CORDIALLY INVITED TO VISIT OUR IEEE BOOTH 2709-11 



F-104s to Be Used in Astronaut Training 


Three Lockheed F-104.A Shirfighters will be modified to resemble configuration shown in 
artist's concept and will be used for astronaut training. Designated NF-HMAs. the aircraft 
will incorporate jet action controls for maneuvers in atmosphere too ratified for movable 
surfaces to ''bite." Eight nozzles in the nose will help maintain pitch and raw control, 
and four others in each wing tip will provide lateral control. AH jet action controls will be 
fed from a hydrogen peroxide tank in the nose. Rockctdyne AR-2 throttleable rocket 
engine, installed above regular jet tailpipe, will furnish additional thrust for extreme high- 
altitude operation. Aircraft, to be assigned to Aerospace Research Pilot School at Edwards 
AFB, Calif., will fly normally between 120,000 and 130,000 ft. 


ately replace the F-10S. At the time, the 
Navy was designing a second tactical fighter 
to replace the F4II in its fleet air defense 
role. These two planes would have many 

lar operational capabilities. After consulta- 
tion with my military and civilian advisers, 
and independent study, I became convinced 
tnat one tactical fighter could be developed 
that would meet both the Navy and Air 
Force requirements. Accordingly, I directed 
that the Air Force reorient its program, 
w ith Navy participation, to achieve the goal 
if a common tactical fighter. 

'flic concept of a major multi-service 
weapon system is new. I would be less than 
candid svith von if I did not admit that the 
majority of experts in the Navy and Air 
Force said it couldn't lie done. As late as 
the 22nd of August. 1961. after the Navy 
and the Air Force had been working to- 
gether for almost eight months, it was 
reported to me by both services that de- 
velopment of a single TFX aircraft to 
fulfill stated requirements of both services 
was not techmealiv feasible. 

While this attitude, based on years of 
going separate ways, was understandable. I 
did not consider it was a realistic approach, 
considering the versatility and capabilities 
that could be built into a modern aircraft 
because of advances in technology. I was also 
convinced that, if we could achieve a single 
tactical fighter, we would save at least one 
billion dollars, in development, production, 
maintenance and operating costs. In short, 
after study and review. I believed that the 
development of a single aircraft of genuine 
tactical utility to both services in the pro- 
jected time frame was technically feasible 
and economically desirable. I directed that 
we continue to work toward this objective. 
Because this decision was peculiarly my own. 

1 kept mvsclf fully advised of the develop- 
ment of the TFX as it progressed over the 
succeeding M months. 

Since I consider it essential to a thorough 
understanding of the matter before you. I 
would like at this point to recount for you 
ill some detail the sequence of events which 
led up to the decision. On 1 September, 
1961. I directed the Air Force to seek to 
develop a single aircraft for both the Air 
Force tactical mission and the Navv fleet 
air defense mission. From the outset, the 
emphasis was on development of a weapons 
system that provided minimum divergence 
between the Navy and Air Force versions. 
Mv specific guideline in this regard was: 
''Changes to the Air Force tactical version 
of the basic aircraft to achieve the Navy 
mission shall be held to a minimum." This 
is a recurring theme throughout the procure- 
ment actions which followed. 

Requests for proposals from aircraft man- 
ufacturers were issued in October, 1961. and 
proposals were submitted bv sis firms two 
months thereafter. 

A source selection board was organized 
with members appointed by the Navy and 
the Air Force, and they were instructed to 
work jointly m evaluating the proposals, 

under the non-voting chairmanship of the 
commander of the Air Force Aeronautical 
Systems Division. 

To assist the source selection board, an 
evaluation group was established, consisting 
of approximately 233 Navy and Air Force 
officers, advisers and consultants, divided 
into teams to make the detailed analyses 


and to evaluate each of the proposals in the 
areas of technical design, operational ef- 
fectiveness. logistics, management strength, 
production efficiency, and suitability for use 
on aircraft carriers. 

'Flic findings of the evaluation group were 
submitted to the source selection board. 
'Hie board's recommendations were re- 
viewed by appropriate commands within 
the Navy and the Air Force, as well as by 
the Air Council, the Chief of Staff of the 
Air Force, and the Chief of Naval Opera- 
tions, and finally, by the Secretaries of the 
Navy and Air Force who made their rec- 
ommendations to me. 

Of the six proposals considered in De- 
cember and January, those of Boeing Co. 
and General Dynamics Corp. were deter- 
mined by the evaluation group to lie sig- 
nificantly better. But it was recognized 
that each of these designs would require 
substantial changes before it would be ac- 
ceptable. Although the Boeing design 
was given the higher rating in operational 
capability, and General Dynamics was given 
the higher rating in the technical area, the 
evaluation group recommended that study 
contracts be awarded to both Boeing 
and Ccncral Dynamics, in order to modify 
their designs to meet the military require- 
ments. For example. Boeing’s proposal 
bad offered the General Electric engine 
which was found to be unacceptable. The 
senior Navv member of the evaluation 
group statecl that none of the designs was 
acceptable without very substantial change. 

A different view was expressed by the 
source selection board, which recommended 
that further work to achieve a satisfactory 
design be conducted exclusively with Boe- 
ing. It recognized that substantial changes 
had to he made to the Boeing design: a 
different engine was required, the means 
of stowing missiles was unsatisfactory, the 
radar equipment required revision, and 
feasibility of substituting capsules for ejec- 


tion scats bad to be explored. The source 
selection lioard proposed that a letter con- 
tract be issued to Boeing for the limited 
purpose of refining a design specification 
which would be acceptable to the Navy and 
tile Air Force. The board's recommenda- 
tion was concurred ill by the Tactical Air 
Command, the Air Force Logistics Com- 
mand and the Navy Bureau of Weapons. 
The Air Force Systems Command, however, 
which would have the over all responsibil- 
ity for development of the aircraft, recom- 
mended against the selection of Boeing, and 
proposed the award of study contracts to 
both Boeing and General Dynamics, as sug- 
gested by the evaluation group. 

The Air Force Council, chaired by the 
Deputy Chief of Air Staff for Operations, 
in the absence of the Vice Chief of Staff, 
with the concurrence of the Deputy Chief 
of Naval Operations for Air. also sup- 
ported the evaluation group, and recom- 
nicudcd that study contracts be issued to 
both companies for continued competition 
for another 60 to 90 days. The council 
recognized that neither the Boeing nor the 
General Dynamics proposal, as submitted, 
would meet the established military requirc- 

IV council felt that by extending the 
competition for an additional period, time 
and dollars are thereby more apt to lie 
saved than lost in the long run." It 
considered that competition should pro- 
duce realistic cost estimates, further assur- 
ance of the validity of the eventual choice, 
and. in all probability, an earlier final dc- 

Agreeing with the Air Council's pro- 

C l. the Secretaries of the Navy and Air 
c recommended to me that study con- 
tracts be awarded to both Boeing and Gen- 
eral Dynamics. 

They pointed out that: 

• The proposals of these two companies 
were markedly superior to the others and 
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NOW 


replace conventional 
wiring with a single 
engineered component 



EXACT REPRODUCIBILITY OF THESE CIRCUITS has 
benefited this customer for a number of years. Assembly has 
been easier and faster, and wiring errors have been completely 
eliminated since a 4-ounce FLEXPRINT circuit was used to re- 
place a 14-ounce wire harness. Note how the feeder arms are 
carried from the main FLEXPRINT circuit and shaped to permit 
easy attachment to terminals. 


COST AND WEIGHT WERE BOTH REDUCED ABOUT 20', 

when FLEXPRINT circuitry was used to replace conventional 
wiring. Conductors of different current-carrying capacities 
are incorporated in the same FLEXPRINT circuit, four of 
which are used in each of these junction-box assemblies for 
airborne cameras. The FLEXPRINT circuits are soldered to 
conventional connectors and fuse holders. 



THROW AWAY YOUR OLD IDEAS ABOUT WIRING! 
FLEXPRINT’ 1 circuits make a component out of wiring! At 
last you can eliminate all the individual wires in your elec- 
trical and electronic assemblies, and replace them with a 
single engineered component — FLEXPRINT flexible printed 
circuitry. This means you can take entirely new directions in 
the design of your equipment . . . create package innovations 
never before possible. For FLEXPRINT circuits let you 
shrink the size of your equipment to as little as 25%, reduce 
weight to as little as 50%. And because FLEXPRINT circuits 
hug corners and curves, can be rolled, folded and preformed, 
they fit the shape of any package. What’s more, they provide 
more reliability than traditional wiring and save time and 
money all along the line because they're easier to stock, 
handle, solder, test and inspect. 

WHAT IS FLEXPRINT CIRCUITRY? It consists of thin, 
fiat conductors custom-etched to desired length, layout and 
current-carrying capacity to meet your exact specifications. 
These conductors are then permanently bonded between 
two thin sheets of flexible insulating plastics that meet your 
dielectric and environmental requirements. And if cross- 
overs or terminations on both sides are required because 
of high circuit density, multi-layer construction is possi- 


ble. The layers are insulated from each other, may be lam- 
inated together or left separate and joined through con- 
nectors at the terminations, and may be in many planes — 
both perpendicular and stacked. 

WHERE CAN IT BE USED? FLEXPRINT circuitry can be 
used in electronic packages, computers, moving devices, 
sliding drawers and drop panels, switchboards, relays, 
motor control panels, chemical environments, aircraft and 
missiles, electrical appliances — actually, in almost every 
application where conventional wiring is now being used. 
WHERE HAS IT BEEN USED? FLEXPRINT circuitry 
has been used in many applications to solve a wide variety 
of complex wiring problems. Those shown here are just a 
few examples of how FLEXPRINT circuits have helped 
create new directions in equipment design. Find out how 
FLEXPRINT circuitry can untangle your wiring problems and 
contribute to your quality-improvement, cost-reduction and 
miniaturization programs. For more information about the 
wide range of applications for FLEXPRINT circuitry, write to 
FLEXPRINT Products Division, Dept. AW, SANDERS 
ASSOCIATES, INC., Nashua, New Hampshire. 
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COMMAND 

RECEIVERS 

PROVEN RELIABILITY IN ACTUAL USE has made Motorola 
command receivers the most widely specified command instrumentation 
today for advanced aerospace functions. These compact FM receivers de- 
liver a threshold sensitivity of 5 microvolts over a full temperature range of 


mental requirements of the most rigorous missile and space applications. 
They can also be supplied with a complete selection of tone channels from 
0 to 20. For example... USED ON SATURN, Motorola Model MCR-101, 
shown in illustration above, provides 10 channels, weighs only 2 lbs., 15 oz. 
USED ON AGENA MCR-307, the smallest, lightest 3-channel 

unit made, weighs but 2 lbs USED ON POLARIS MCR ' 312 ' 

features an isolated ground system, supplies 3 decoder channels, weighs 3 lbs. 

Therefore, he was of the opinion that 

channels, weighs 3 lbs., 13 oz. USED ON MERCURY 
MCR-102/MAD-101 , receiver-decoder combination, provides a 20 channel sys- 
tem, weighs but5 lbs. Standard 3- and 10-channel receivers are available for 
fast, off-the-shelf delivery. For full performance specifications, or modification 

Ipl 

data to meet other parameters, write our Instrumentation Products Group today. 

MOTOROLA f,',f Military Electronics Division 

'^P' 8201 East McDowell Road, Scottsdale, Arizona 





TRANSPONDERS 


PROVEN RELIABILITY IN ACTUAL USE makes Motorola 
radar transponders the logical choice for critical tracking, data and control 
missions. Case in point. ..AN/DPN-66 (Motorola SST-102A) illustrated above, 
USED ON SATURN, PERSHING and over 15 other current aerospace 
programs. A precision C-band unit, weighs 10.8 lbs., occupies 200 cu. in., it is 
just one of a complete line of transponders ready for fast, off-the-shelf delivery. 
Others include: USED ON SCOUT, ATHENA and at WSMR 'jgj' 
SST-131, this transponder is an extremely rugged microminiature superhet- 
erodyne unit, weighs only 3 lbs. and occupies just 40 cu. in., qualified for 
high-thrust, solid propellant boosters. Power: 400 watts. Sensitivity:— 65 dbm. 
USED AT AFMTC AN/DPN-71, a high-power, superhetero- 

dyne unit for deep-space tracking assignments. Power: 20 k w. Sensitivity: 
-75 dbm. USED ON SATURN, and PERSHING AN/DRN-11, 

UDOP (UHF Doppler) transponder provides extreme range and position accu- 
racy for ballistic vehicles. Power: 3 watts (15-watt power amplifie r optio nal). 
Sensitivity: 5 microvolts. USED ON NAVY AIRCRAFT KS§jp 
AN/APN-132, an X-band transponder with 5 channel decoder. Power: 100 
watts. Sensitivity: —65 dbm. For full performance specifications, or modifica- 
tion data to meet other parameters, write our Instrumentation Products Group. 


MOTOROLA I 


I Military Electronics Division 

’ 8201 East McDowell Road, Scottsdale, Arizona 
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WORLD-WIDE SERVICE 


Over 250 Rolls-Royce service engineers are stationed with airlines, air-forces and aircraft constructors 
throughout the world to give on-the-spot advice to customers. And 31 companies and airlines are 
engaged in the overhaul of Rolls-Royce turbine engines in 21 countries. In addition Rolls-Royce aero 
engine schools provide courses for the executives, pilots and engineering staffs of all customers. 
■ Rolls-Royce has more civil turbine engines in service throughout the world than any other aero-engine 
manufacturer. ■ Over 110 airlines and 120 other operators in 60 countries have ordered these engines, 
while so far more than 70 customers have placed 140 re-orders covering more than 400 aircraft. ■ No 
other manufacturer can equal this outstanding achievement: no other can equal the world-wide service 
built up to support the operation of Rolls-Royce turbine engines. 

ROLLS-ROYCE TURBINE ENGINES 

ROLLS-ROYCE OF CANADA LIMITED, 62 6 5 COTE DE LIESSE ROAD, MONTREAL, P. Q. 

AERO ENGINES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • INDUSTRIAL GAS TURBINES • ROCKET MOTORS • NUCLEAR PROPULSION 




...all the 

runway 
it needs . . . 


The Ling-Temco-Vought XC-142 looks remarkably like an airplane. 
Its four turboprop engines will give it a speed of 365 kts at 25,000 
ft, a cruise speed of 250 at sea level and a rate of climb from 
5,500 to 7,200 fpm, depending on the mission. When it's acting 
like an airplane, the XC-142, developed jointly with Hiller and Ryan, 
will carry a 20,000-lb payload 400 miles using high-altitude, opti- 
mum-speed cruise on two engines. 

Just one difference. The XC-142 is sitting on all the runway it needs. 
With its tilt wing raised, this new V/STOL transport will vertically 
lift 32 combat-ready troops — or four tons, set them down in an 
unprepared clearing 200 miles away, and be back for more in 106 
minutes. Using its STOL capabilities, the XC-142 will operate off 
airstrips 300 miles apart, carrying payloads of seven tons. Ferry 
mission? 2,600 miles at 25,000 ft and 240 kts with a VTOL landing 
for a flourish. With two of the latest torpedoes aboard, the XC-142 
will snoop around the target area for three hours of anti-submarine 
duty. 

Because the XC-142 is an airplane with V/STOL capabilities, it 
will provide the kind of mobility, flexibility and reliability neces- 
sary for today's defense missions. Chance Vought Corp., Aero- 
nautics and Missiles Division, Post Office Box 5907, Dallas, 
Texas, a division of Ling-Temco-Vought, Inc. 



Naval Operations, and Central LcM.iv, 
Chief of Staff of the Air Force: 

• "Both contractors have the capability to 
successfully design and produce this weapon 

• "Both designs are acceptable as initial 
development design configurations to the 
using agencies involved— TAC and the 

• "Both designs will require further design 
refinement, and changes ton he expected 
during the development period. 

• "When fully developed, the operational 
tactical aircraft will markedly improve the 
capability of the Tactical Air Command in 

cially in limited war. 

• “Similarly, the Navy version, when fully 
developed, and when configured with the 
new long range air-to-air missile, will 
markedly improve existing fleet air de- 
fense capability." 

The fourth evaluation report did not 
choose as between the contractors. When 
I reviewed the report. I could set- why. 

In the technical area, the report cvalti- 


posal received the higher score, but the 
report stressed that either design was con- 
sidered acceptable from the users' view- 

ill the production, management and 
cost" area. Ccneral Dynamics was rated 
higher than Boeing. In "scheduling," Gen- 
eral Dynamics presented the better prn- 
cram. It sins somewhat more detailed and 

which includes' the functional elements of 
maintenance, supply, transportation and 
procurement, the Boeing proposal received 
a slightly higher rating over-all. 

It wax clear that both designs met the 
first condition prescribed in Mr. Gilpatric's 
letter of July 15. i.c.. satisfaction of both 
Navy and Air Force that the designs repre- 




flight cc 


fuel system, a slight edge 
trol area and better proposed programs in 
the personnel subsystem and aerospace 
ground equipment areas. The General 
Dynamics design had an edge in supersonic 
dash capability and supersonic maneuver- 
ability at altitude. It has a low radar cross 
section and an integrated penetration aids 
system. For deceleration, it uses dive 
brakes in the air and brakes on the ground, 
providing a conventional hut limited de- 
celeration capability. The Boeing design 
has the edge in ferry- capability, conven- 
tional weapon carriage, loiter capability-, and 
in landing performance. It has the advan- 
tage in low-altitude maneuvering capability. 
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I recall 


ditions became crucial. Yi 
that those two conditions were: (I) mini- 
mum divergence from a common design; 
and (2) demonstrably credible understand- 
ing of costs. It should be emphasized that 
these two conditions would understandably 


source selection board than 
capability. These are conditions mor 
properly the concern of those charged b 
law with the over-all direction of our dv 


n of what it 


i the n 


When I reviewed the fourth evaluation 
report from the standpoint of minimum di- 
vergence from a common design, I was 
immediately struck by the difference in 
approach adopted by the two contractors. 
The report found that General Dynamics 


proposed an airframe design that lias a 
veiy high degree of identical structure for 
the Navy and Air Force versions. On the 
other hand, the report estimated that in 

lage and tail were tile same. ' 5V the 
evaluation group concluded that Boeing is, 
in effect, proposing two different airplanes 
from a structures point of view. The same 
differences in approach were apparent in 
the larger number of identical parts in tile 
General Dynamics design — a particularly 
crucial point, since there arc strong in- 
centives in the course of the development 
process to retain identity of parts, while, on 
the other hand, small divergences in the 
early stages tend to grow as development 

In short. Boeing simply did not meet 
the fundamental requirement of minimum 

amount of peripheral technical argument 
should be permitted to obscure this central 
and crucial fact. 

It lias been suggested by several of your 

before the committee that much ado about 
nothing has been made about the so-called 
issue of commonality. It has been sug- 
gested to you that the only reason for com- 

moncy mdirbc^sa^Tby" uw' of 'common 
tooling. Such a conclusion overlooks the 
hasic purpose of attempting to get one air- 
plane instead of two. Two airplanes in- 
crease costs at every stage beginning with 
development itself. 

the design approach adopted by Boeing 
would “require separate documentation, 
'drawings: loads, stress, flutter and fatigue 

fatigue test programs; and more extensive 
developmental flight testing for the USAF 
and Navv versions." 

Separate production lines or unique pro- 



LEM Rendezvous and Docking Simulator Used by Astronauts 

Apollo lunar excursion module (LEM) rendezvous and docking simulator, left, is being used to familiarize astronauts with critical docking 
maneuver. Simulator was developed by Martin Co.'s Space Systems Div. Conical shell above simulator represents Apollo command 
module, which swings free. Objective is to join the two structures by maneuvering LFM simulator with jet reaction controls. Martin also 
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WITH THE SHORT HAUL JET 

The BAC One-Eleven is on final assembly. It has already been ordered by: BRITISH UNITED 
AIRWAYS, BRANIFF INTERNATIONAL AIRWAYS, MOHAWK AIRLINES, KUWAIT 
AIRWAYS and CENTRAL AFRICAN AIRWAYS. Passenger appeal and low break-even 
factors make the BAC One-Eleven the first choice for all short haul operators. The 
BAC One-Eleven is the jet successor to the Viscount with even better than Viscount economics. 
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ONE HUNDRED PALL MALL LONDON SW1 ENGLAND 

USA BRITISH AIRCRAfT CORPORATION (USA) INC., 

39? JEFFERSON DAVIS HIGHWAY, ARLINGTON 3. VIRGINIA 





AT RADIATION. IDEAS BECOME REALITY 

Example: Antennas of diversified design 


An effective antenna must provide far more than a sum of its 
parts. For maximum efficiency, it must be considered on integral 
part of an entire system rather than an individual component. 
That's why Radiation engineers experienced in complete sys- 
tems development consistently base final design parameters on 
ultimate application. The success of this system oriented ap- 
proach is evidenced by scores of Radiation antennas sweeping 
the skies from the Pacific to the Atlantic Missile Ranges. 

Thus, Radiation has developed more experience in auto- 
matic tracking antenna design and application of telemetry 
techniques than any other compony. A 12-loot dish ontenna, 
featuring new all solid-state tracking servo system ond mode 
switching logic, is now under development for the X-20 (Dyna 
Soar) program. Two high-gain, wideband 85-foot ontenna 
systems will soon be put into service on the Atlontic and Pacific 
Missile Ranges. Radiation quad-helix array antennas with 


phase monopulse tracking have been delivered for Bell's 
Telstar Pro|ect. And now. Radiation's broad-band "Telscom" 
antenna is available. Telscom combines acquisition ond track- 
ing operations for telemetry, surveillance and communications 
and operates from 200 to 2,300 Me. 

These examples illustrate Radiation's unique contributions 
through advanced research and production techniques. If 
your interest lies in this field, you'll find a challenging and re- 
warding future at Radiation. Write for more information or 
send your resume to: Personnel Director, Dept. SA-4, Radiation 
Incorporated, Melbourne, Florida. Radiation is an equal 
opportunity employer. 
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duction operations would be required earlier 
in the production process. Supply and 
logistics problems become complicated. It 
is evident that the less the divergence, the 
greater the savings in the logistics area. 

These future savings are not susceptible 
of precise measurement, involving as they 
do such factors as training, supply processes, 
future usage rates, common technical man- 
uals. and the like. 

If I had approved what was essentially 
two different airplanes, the prospects of 
saving one billion dollars would have evap- 
orated. The issue of minimum divergence 
is fundamental. The effort to attain the 
highest possible degree of commonality 
lies at the heart of the entire TFX en- 
deavor. My instructions on this point were 
dear and consistent. 

Another aspect of the fourth evaluation 
report struck me as I reviewed the report 
and consulted with my technical advisors, 
including Dr. Charyk, who was then Under 
Secretary of the Air Force, and Dr. Brown, 
the director of Defense Research and En- 
gineering. On the basis of my studies, 
discussions with my advisors, and my ex- 
perience over the years in judging develop- 
ment and production programs, it became 
clear to me that the General Dynamics pro- 
posal was generally more straight forward in 
approach than that of Boeing, although the 
General Dynamics design was fully accept- 
able. There were aspects of the Boeing 
proposal which, on their face, complicated 
the development of the aircraft. Three 
problems in particular stood out in my 
mind. First problem was Boeing's proposed 
use of engine thrust reversers for in-flight 
deceleration, as well as for reducing ground 
roll after landing touchdown. To date, en- 
gine thrust reversers have never been used 
in flight on operational fighter aircraft, nor 
have they ever been employed on super- 
sonic aircraft. The only operational ex- 
perience has been on subsonic commercial 
jet transports and cargo-type aircraft in 
which the engines are mounted on outboard 
pylons underneath the wings. The Air 
Force does have one fighter aircraft in 
which a research and development tvpc in- 
stallation lias been made. This is a single 
engine aircraft with the exhaust on the air 

S 'anc centerline and aft of the tail sur* 
ees. The Boeing design uses two engines 
nestled in the fuselage with their nozzles 
exhausting hot gases directlv alongside the 
horizontal and vertical control surfaces. 
'Die full effect of this hot gas efflux is 
unknown. Assurance that longitudinal and 
directional stability was not unpaired could 
not be obtained without extensive flight 
tests, in addition to considerable develop- 
mental wind tunnel testing. Since flight 
testing cannot occur until late in the de- 
velopment phase, the Boeing design would 
impose an added degree of risk in terms of 
meeting an carlv operational date for the 

In addition, the Boeing thrust reverser 
feature, as the fourth evaluation report 
observed, adds considerably to the com- 
plexity and to the development task as- 
sociated with the engine. 'The full impact 
of this problem could not be completely 
assessed because Boeing did not collaborate 
in detail with the engine contractor, Pratt 
and Whitney, on its proposed thrust re- 
verser design and development. 

Speed brakes, as proposed by Ceneral 


Dynamics, arc historically proven and offer 
a more straight forward approach to meet- 
ing the stated military requirement. Since 
speed brakes will, in themselves, exceed the 
military' requirement, the greater develop- 
ment risk of thrust reversers must be 
u-cighed against their possible advantages. 
I want to point out that in selecting the 
General Dynamics proposal we retain the 
option to apply thrust reversers to the air- 
craft design, hut we have the flexibility 
to undertake this development on an ex- 
ploratory basis concurrent with the over-all 
program, and terminable at wall if costs 
should exceed anticipated benefits. 

The second area in which Boeing's ap- 
proach seemed likely to produce more com- 
plicated development problems was its 
proposed power plant installation with top- 
mounted inlets. The fourth evaluation re- 
port commented that Boeing's location of 
the inlets on top of the fuselage, in com- 
bination with the Boeing subsonic diffuser 
design, results in significant distortion of 
the airflow at the engine face under most 
conditions, and prohibitive distortion during 
high angle of attack operation. The report 
noted that the effect of this distortion on 
engine operation is virtually impossible to 
predict accurately, and it can only be 
determined by actual testing of the engine 
in flight under the distortion conditions de- 
livered by the induction system. 

General Dynamics Design 

In contrast. General Dynamics chose a 
conventional “straight through'' installation 
and inlet design which the evaluation group 
considered to be a good selection for the 
TFX aircraft— one which should give the 
best trade off in terms of performance, com- 
plexity and operational problems. Tire top- 
mounted inlet does minimize the problem 
of foreign object damage during ground 
operations, but there is no reason to believe 
that the more conventional General Dy- 
namics solution for this problem will not 
be effective, and it avoids all of the other 
uncertainties of the Boeing approach. 

The third area in which the Boeing ap- 
proach involved greater development risks 
was its extensive use of titanium in its wing 
carry-through structure. Wc have had some 
experience in the use of titanium in other 
Department of Defense w-capons systems 
but mainly in heat-resistant applications and 
where high stress levels in thick plates are 
nut involved. The fourth evaluation report 
observed that data concerning the fatigue 
design properties of titanium, in the thick- 
ness Boeing proposed to use in the wing 
carry-through structure, is very limited, 
and that this raises the question of the ad- 
visability of using such thickness. The re- 
port further commented that the effect of 
temperature on structural details, espe- 
cially in the aluminum-to-titanium splice, 
can be expected to be quite pronounced in 
producing metal fatigue, and the report 
concluded the Boeing fatigue test program 
showed lack of realism. In fact, Col. Gayle, 
the TFX System Project Officer, sent a 
letter to the competing companies pointing 
out that, in the judgment of the Aeronau- 
tical Systems Division, it w-as not advisable 
to use titanium in fittings which arc sub- 
ject to heavy load, nor in heavy section 
areas because of a lack of data relating to 
such use. If Boeing's proposed use of 
titanium did not work nut and heavier steel 
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What else can you do with 
the highest density, 
practical metal 
available for aircraft 
and missile use? 

Depleted uranium metal is available 
in large quantities for military, in- 
dustrial and commercial applications. 
Its big asset is high density . . . 0.68 
lb/cu.in.With depleted uranium, you 
can fit the heaviest possible weight 
into the smallest possible space. 
Depleted uranium is a highly prac- 
tical metal, too. It can be easily cast, 
rolled, forged, extruded, machined. 
Physical properties are good. Struc- 
tural properties are equivalent to 
mild steel. It can be alloyed to a vari- 
ety of other metals. A complete fab- 
rication service supplies parts in all 
shapes and sizes to exact specifica- 
tions. The cost is surprisingly low. 
How about applications in your field 
of interest? Formore information or 
for a discussion on how depleted ura- 
nium metal may fit your design needs, 
write or call : 

Nuclear Metals Division 

NATIONAL LEAD COMPANY 

1130 Central Ave., Albany 5, N.Y. 

DEPLETED URANIUM METAL 
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weapon system 

operations analysis 


CREATIVE ENGINEERING ON A TEAM BASIS, key- 
stone of Raytheon's pre-eminence in the field of guided 
missile weapon systems, continues to be essential in plan- 
ning future products. 



CONCEPTUAL REASONING is the dominant contribution 
of the operations analyst on any system team. 

□ Extract the essential aspects of a mission 

□ Formulate the interrelationships of qualitative and quan- 
titative factors 

□ Identify hardware functions required 

□ Generate effectiveness criteria and analytical methodology 

□ Evaluate performance of designs or of end items 

□ Communicate results to hardware-engineering specialists, 
management and marketing personnel, and customer 
representatives. 

VARIETY OF ASSIGNMENTS Design consultation on con- 
tracted programs such as HAWK, SPARROW, RAMPART, and 
ARPAT is mixed about equally with attention to advanced 
versions of these systems and to other military requirements. 
Investigation is in progress on airborne sensors, advanced 
penetration aids, navigation systems, air-to-surface fire con- 
trol and missile armament systems, aircraft recognition 
systems, space systems, communication systems, electromag- 
netic warfare, and other classified activities. 


If you are interested in the outstanding opportunities open today at 
Raytheon, send your resume to Frank DeChristopher, Raytheon Company, 
Missile Systems Division, Bedford, Massachusetts. 



An Equal Opportunity Employer 
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had to be used to replace the lighter metal, 
I realized that not only would the opera- 
tional capabilities of the Boeing plane suf- 
fer. but additional costs would be incurred. 

In contrast, the General Dynamics de- 
sign solved the problem of wing loading by 
tile ingenious but simple expedient of pro- 
viding a bolt-on extra wing extension for 
the Navy version of the aircraft, instead 
of employing relatively unusual applications 

These three examples point up for me 
a basic difference between the over-all phi- 
losophies underlying the two proposals. 1 
should emphasize that tins difference in 
philosophy was not peculiar to the fourth 
phase of the competition. Boeing had from 
the very beginning consistently chosen more 
technically risky trade-offs in an effort to 
achieve operational features which exceeded 
the recpiired performance characteristics. 
This approach was first exemplified in Boe- 
ing's choice of the undeveloped General 
Electric engine for its initial submission. 

... 1 do not mean to say that the Boe- 
ing approach posed insuperable obstacles. 
On the contrary, I assumed that the prob- 
lems associated with the use of titanium, 
the use of thrust reversers in supersonic 
flight, and the high inlet duets in the pro- 
pulsion system are all susceptible to solu- 
tion. But my judgment, reinforced by the 
fourth evaluation report, clearly indicated 
that these proposals would, in fact, com- 
plicate the development problems, and 
would require a significantly greater de- 
velopment effort to be expended by Boeing 
in their solution. 

Development Effort 

But, significantly. Boeing proposed a 
development effort less than that proposed 
by General Dynamics, and this in spite of 
the greater complexity of the Boeing air- 
craft design, the greater divergence between 
the Navy and the Air Force versions of 
the Boeing aircraft, and the lesser experi- 
ence which they possess in building high- 
deiisity supersonic fighter aircraft. 'Inis 
anomaly caused me to examine other cost 
aspects of the Boeing proposal. 

I discovered additional evidence of un- 
realistic cost estimates in the Boeing pro- 
posal. In the pidgmcut of the evaluation 
group, Boeing was overly optimistic in its 
estimate of production tooling and was 
daugerotislv low in estimating the manu- 
facturing hours for both the development 
and production phases. It appeared to me 
that Boeing simply did not appreciate the 
complexities of developing the TFX. This 
is understandable because Boeing's past 
experience in aircraft development and 
production has been with bombers and 
transport aircraft— experience which is 
largely inapplicable to the TFX estimating. 

I therefore concluded that as to the third 
cardinal cnndition-dcmmistrably credible 
understanding of costs— Boeing's proposal 
was deficient. 

The evaluation team exist estimators rec- 
ognized this fact. Thcv attempted to cor- 
rect for it by raising Boeing’s costs to a 
level which m their |udrriucnt was more 
accurate. They also made adjustments for 
the General Dynamics cost cstinlatcs. 
which were considered deficient, but not 
m-arly as much so as Boeing's. 

The Air Force estimators applies! experi- 
ence and other statistical factors to the 


two proposals in an effort to arrive at ulti- 
mate costs. The application of such factors 
is well suited to correction of an intention- 
ally low proposal. Where, however, the 
low proposal is the result of a lack of ap- 
preciation of the complexity of a problem, 
the adjusted figures are subject to sub- 
stantial errors. 

Expressed another way, the cost esti- 
mators of the evaluation group could only 
assume an espial understanding of the prob- 
lem by both Boeing and General Dynamics, 
and then correct the two cost proposals 
more or less mechanically. But the pre- 
dictable result of the lack of appreciation 
of the scope of a problem is delay and 

scntially unpredictable, and therefore not 
susceptible to analysis by the application 
of statistical factors. 

Importance of Costs 

The question has been raised as to why 
costs are important when both contractors 
were proposing fixed-price incentive con- 
tracts. There are several reasons. 

In a development contract for a com- 
plex new weapon system like the TFX. 
there inevitably will be engineering change 
orders. The cost of change orders is borne 
by the government. Consequently, when 
two proposals both meet military require- 
ments as did Boeing's and General Dynam- 
ics'. the proposal which seems likely to 
involve less change, with consequent delays 
and increased costs, is to be preferred. 

Aside from the matter of cost over-runs 
induced by multipheitv of change orders, 
there are other reasons why credibihtv of 
costs must be carefully evaluated in a fixed- 



tract ceiling are at the expense of the con- 
tractor and not the government. Nonethe- 
less. if after several years of effort it ap- 
peared that a contractor’s costs were going 
to be far in excess of the ceiling, say. by 
several hundred million dollars, the eon- 
traitor would lie in very serious financial 
difficulty, lie would then be motivated to 
take every possible cost saving alternative. 
These alternatives could have a serious 
adverse impact on the continuity and qual- 
ity of the development. 

DOD Judgment 

In short, while incentive contracts are 
generally important to force efficient man- 
agement and obtain good estimating, where 
the dollar expenditure is exceedingly large, 
as in the case of the TFX. it is imperative 
that wc make our own ludgmcnt of cost 
estimates. This is the only way we can 
insure that a contractor, through optimism 
or misunderstanding, has not imposed a 
(ciling on himself that could lead to serious 
ilecradatioii of the development. This re- 
sult would hurt the Department of Defense 
a> well as the contractor. 

Further, the proposed contract covered 
only the research and development phase 
of the TFX program. A multi-billion dollar 
production program is to follow. There is 
no future price commitment for this produc- 
tion program. In the event of x-cry large 
over runs on the research and development 
contracts, the price of the production pro- 
gram. which for all practical purposes would 
be committed to the development contrac- 
tor. would probably be affected. 

When we talk about tile TFX program, 
we arc talking national defense. This air- 
craft is to be an important element in our 
military force; it must be operational in 



Japanese-Built J79 Engine Tested 

Ishikawnjima-IIarimn Heavy Industries of Japan, licensed manufacturer of the General Elec- 
tric J79 engine for F-l(Ms being produced in Japan, has successfully completed a 150-lir. 
continuous endurance test of the jet engine. The engine was manufactured under technical 
licensing agreement with International General Electric Or. The companv is planning to 
manufacture TOT of the components used in the J79. At present. 659b of the parts 
utilized in the engine arc Japanese-made, 
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BALLISTIC 
MISSILE 
DEFENSE 
AT HUGHES 


Expanding programs: 

■ Contracts in ALL phases of BM 
defense — Boost, Midcourse, and 
Terminal. 

■ Satellite Defense. 

■ Aerospace Defense. 

■ Hardened Base Defense. 

■ BM Defense Technology— Dis- 
crimination Techniques, Kill Mech- 
anisms. Re-entry Physics and 
Measurements, Laser Technology 
for Defense, Boost Radiation Meas- 
urements. 

■ Penetration Aids and Systems. 

■ Re-entry Target Vehicles. 
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proper quantities in the time span sched- 
uled, Tile more straightforward design of 
General Dynamics, an aufiame contractor 
well versed in the design, development, and 
production of supersonic fighters, and as- 
sisted by Gromman. an outstanding de- 
signer. developer, and producer of Navy 
carrier-based aircraft, offered a more de- 
pendable answer to our needs. 

I have detailed at some length the reasons 
underlying my judgment that the General 
Dynamics proposal offered the better pos- 
sibility of obtaining a satisfactory aircraft 
on tile desired time schedule and within 
the dollars programed. 

Having studied the TFX question over 
many months, I met with Deputy Secretary 
Cilpatric. Secretary Kortli, and Secretary 
Zuckert early in November. 1962. I found 
that their own views, arrived at independent- 
ly, coincided with mine. After several dis- 
cussions we concluded: 

First, that all the evidence showed that 
the TFX concept was a valid concept that 
would markedly improve existing military 
capabilities of the Navy and Air Force. We 
therefore decided to move ahead with the 
development of the TFX aircraft. 

Second, our best judgment of the many 
factors involved led us to the tentative con- 
clusion that General Dynamics should re- 
ceive the award. Although I considered our 
judgment to be soundly supported on the 
broad bases 1 have outlined, I agreed that 
Mr. Zuckert was to review the tacts again 
before we arrived at a final decision. 

Having verified to our satisfaction our 
judgments, we decided to award TFX de- 
velopment contract to General Dynamics. 

Tbere remains one more important as- 
pect of this case which I believe should 
be thoroughly understood. Fundamentally, 
we are dealing with a question of judg- 
ment. Granted there arc specific technical 
facts and calculations involved: m the final 
analysis, judgment is what is at issue. 

In this case we arc faced with a situation 
in which judgments are pyramided upon 
judgments. First, we have the judgments 
of the competing contractors that an air- 
craft of particular design can be built at 
a given cost within a specific time-frame. 
Next, we have the judgments of the evalua- 
tion group regarding feasibility, and the 
degree to which the designs would or would 
not satisfy the stated requirements. Then 
the source selection board, using factors 
weighted by judgment, made a recom- 
mendation which appeared to place greater 
emphasis on potential bonus factors in cer- 
tain operational areas, rather than on de- 
pendability of development and predict- 
ability of costs. This recommendation, 
understandable, was seconded by tile Navy 
and Air Staffs, since these officers arc most 
vitally interested in obtaining the ultimate 
in performance in individual weapons sys- 
tems. On occasion, this desire leads to the 
establishment of characteristics for weapons 
systems which cannot be met within the 
lime or funds available, and it lias frequently 
resulted in lowering operational effective- 

There is only one way I know to min- 
imize the compounding of error that can 
occur through this pyramiding of judgment, 
and that way is to apply the judgment of 
the decision-maker not only to the final 
recommendation, but also to the underlying 
recommendations and facts. This I did to 


the best of my ability. In doing so, I found 
it necessary to balance the promises held 
out by competing contractors, against the 
hopes and aspirations of military officers, 
and the limiting realities of economies and 
technology. 

That I attach great importance to the 
principle of free competition is, I believe, 
demonstrated by my insistence that com- 
petition continue through the program 
definition phase of the TFX project. That 
I attach great importance to the fulfillment 
of established military requirements is, I 
believe, demonstrated by tnv refusal to 
terminate the program definition phase until 
I was satisfied that the military require- 
ments of both the Navy and Air Force bad 
been met. That I attach great importance 
to the recognition of economic and tech- 
nological limiting conditions is. I believe, 
demonstrated by my selection of General 
Dynamics as the "contractor that most 
clearly recognized the effects of these limi- 
tations on the task to be achieved. 

I do not feel that this is a case which 


Washington— Administration is draft- 
ing a new nuclear test ban proposal un- 
der which the U. S.-or a U. S.-United 
Kingdom tcam-and the USSR would 
reciprocally police each other. 

This is a marked departure from the 
so-called "Geneva" plan for interna- 
tional inspection, which has been in on- 
and-off negotiation since 1958. 

After Sen. Thomas Dodd (D.-Conn.), 
a Senate Foreign Relations Committee 
member who has consistently opposed 
any test ban treaty with the USSR, 
made public one of the points that will 
be included in the new U.S. proposal, 
the Administration presented highlights 
of the test ban proposal to Congress 
recently. 

In several speeches. Sen. Dodd pro- 
tested a contemplated reduction in the 
number of on-site inspections within 
Russian territory from 8 to 7. 

The Administration’s new proposal 
was defended by Secretary of State 
Dean Rusk in testimony before the 
Senate Foreign Relations Committee 
and by William C. Foster, director of 
the Arms Control and Disarmament 
Agency, and Dr. F. A. Long, assistant 
ACDA director for science and tech- 
nology, in testimony before the Joint 
Atomic Energy Committee. 

The proposal would reduce the role of 
an international commission essentially 
to that of overseer and coordinator. Dr. 
Long paraphrased the new reciprocal 
approach as meaning "you monitor me 
and I'll monitor you.” 

Two basic shifts in U. S. position 
which will be reflected in the new pro- 

• Underground detection. The system 
for detection of clandestine testing un- 


presents a civilian-military conflict but 
rather one of placing emphasis where it 
must be placed. In the final analysis, judg- 
ments differed. In reaching my decision, 
I considered the recommendations of my 
various military and civilian advisers as well 
as other available evidence, but I had the 
final responsibility. The basic judgments 
on my part which determined my decision 

• Both the General Dynamics and tile Boe- 
ing designs met stated military requirements 
and would provide significant improvements 
in combat capabilities of tile Navy and the 
Air Force. 

• The General Dynamics proposal resulted 
in minimum divergence from a common de- 
sign compatible with the separate mission 
of tile Navy and Air Force, thus insuring 
the substantial savings and increased de- 
pendability inherent in a joint program. 

• The General Dynamics proposal reflected 
a more realistic understanding of costs. 

As Secretary of Defense my responsibili- 
ties were clear: the decision was mine. 


derground would be discretionary with 
the U.S. and under U.S. control. The 
U. S. contemplates a system of about 
1 5 seismic stations rimming the USSR. 
Each would cost about SI million and 
annual operating cost of the system 
would be about S10 million. 

This contrasts with the Geneva sys- 
tem of a world-wide network of 180 
land- and sea-based stations under inter- 
national control and manned bv per- 
sonnel of several nations. Under the 
new U.S. proposal, no provision is 
made for seismic stations to be located 
inside Russia. 

• On site inspection. Administration 
witnesses said a reduction in the num- 
ber of on-site inspections authorized an- 
nually on Russian territory from the 20 
originally asked by the U. S. in 1958 — 
later reduced to 12 and then to 8— is 
warranted by seismic and geological in- 
fonnation on Russia developed gradu- 
ally over the past few years. 
Technical Core 

The technical core of the inspection 
teams under the new proposal would be 
U. S. or U. K. personnel, rather than 
the international teams of the Geneva 
plan. "Our desire in this area has been 
to arrive at conditions such that on-site 
inspections within the territory of the 
USSR could be done by teams whose 
equipment, organization and manage- 
ment was under our control," Dr. Long 

Rusk and Foster conceded some risk 
of undetected testing, but insisted that 
no series of tests or tests that would 
have military significance could go un- 
detected if the new Administration plan 
were adopted. 


U. S. Drafts New Test Ban Plan 
Calling for Policing by Principals 
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U.K. Concern Grows Over Scientist Exodus 


By Herbert J. Coleman 

London— British concern over the 
loss of scientific talent through emigra- 
tion to other countries— mainly the U. S. 
—has been sharply underscored by a 
warning from the Royal Society that 
the departures have caused difficulties 
in important fields of scientific research. 

The problem, long discussed in 
muted terms here, was brought into the 
open recently in a Society report which 
said the annual rate of permanent 
emigration by scientists with doctors 
of philosophy degrees is now at least 
140 per year. 

The Society added that the figure 
represents about 12% of the total ef- 
fort in the sciences, ranging from anat- 
omy and engineering to metallurgy and 
physics. Breakdown in the Ph.D figures 
show that of the 140 involved, 60 go 
to the U.S., 20 to Canada, 35 to other 
Commonwealth countries and 25 to 
various other nations. 

Other Points 

Other points raised by the Society: 

• If those scientists going abroad tem- 
porarily are included, the annual rate of 
emigration of Ph.Ds to the U. S. is now 
at least 260, or over 22% of the sci- 

• Annual rate of permanent emigration 
of university staff members is now about 
60 persons a year, or 1% of the total 
teaching staff in the United Kingdom. 
Totals have increased by a factor of 
three over the last 10 years. 

• Investigation shows a marked in- 
crease in the proportion of Ph.Ds and 
university staff permanently emigrating 
to the United States. About 4% of 
those awarded Ph.D degrees emigrated 
in 1952; the proportion rose to 8% in 
1957, and has remained steady at about 
7% in the last four years. 

• Some balance might be struck be- 
tween emigration to the Common- 
wealth and immigration from the Com- 
monwealth into the United Kingdom, 
but permanent immigration from the 
U. S. is negligible. 

Royal Society refrained from making 
recommendations, considering its re- 
port as a fact-finding survey, but in a 
reference to the cost to the United 
Kingdom, pointed out: 

"Quite apart from the potential 
benefit to the country which has been 
lost by the emigration of scientists on 
the scale of the last 10 years, it must 
also be recognized that this country has 
spent considerable sums in educating 
scientists who are now working in the 
United States and other countries over- 

"We have not been able to arrive at 
a reliable figure for the cost of educating 


these scientists. We regard as much 
more serious the economic conse- 
quences of the loss to this country of 
the leadership and the creative con- 
tributions to science and technology 
which they would have made in the 
course of their working lives.” 

During the past 10 years, the Society 
continued, there have been 9,700 Ph.D 
degrees awarded. Of this figure, 1,539 
have emigrated, for an over-all average 
loss of 16%. Nearly half of these went 
to the U. S. In addition, there now are 
20 Fellows of the Royal Society (3.5% 
of the membership) holding permanent 
appointments in the U. S. 

Advantages in U. S. 

Although not mentioned by the 
Royal Societv, the reasons for the emi- 
gration to tlie U.S. are basic: better 
pay and more lavish research and de- 
velopment facilities. Most of the 
Ph.Ds emigrating to the U. S. have 
been awarded their degrees recently 
and arc in their 20s or early 30s when 
they move overseas. 

Another factor is that the U.S. for 
some time has conducted recruiting 
drives in Europe. Several employment 
counselors, representing scientific pro- 
curement agencies, maintain offices in 
London and Paris and offer attractive 
propositions which include fringe bene- 
fits, such as family moving expenses 
and housing in the U.S. 

Because of the surge of scientific 
activities in the U. S., the Royal Society 
contends, it is reasonable to assume that 
the American scientific community can 
continue to absorb foreign scientists at 
their present rate of entry for some 

Report brought a sharp reaction from 
the British Minister for Science, Lord 
Hailsham, who attacked the American 
educational system, emphasizing short- 
comings of U. S. high schools, and the 
scientific talent recruiters now operating 
in Europe. He told the House of Lords: 

“We are in the presence of a recruit- 
ing drive systematically and deliberately 
undertaken by American business, by 
American universities, and to a lesser 
extent, American government agencies, 
often initiated by talent scouts speci- 
ally sent over here to buy British brains 
and to pre-empt them for the sendee 
of the United States, a nation with 
nearly 10 times— at any rate, eight times 
-the national product of the United 
Kingdom.” 

Lord Hailsham criticized American 
high schools for failure to “nourish an 
adequate supply of scientists for the 
nation's needs.” and added that, in 
his opinion, the Americans “are com- 
pelled to live— and I am compelled to 
use the word— parasitically on the 


brains of other nations in order to sup- 
ply their own needs.” 

He continued: “I look forward earn- 
estly to the day when some reform of 
the American system of school educa- 
tion enables them to produce enough 
scientists of their own, so that, in an 
amiable free trade of talent, there may 
be an adequate interchange between our 
country and theirs, and not a one-way 
traffic." 

Lord Hailsham said cost of educat- 
ing a student to the level of doctor of 
philosophy was about 570,000. He 
made these recommendations to stem 
the emigration flow: 

• Build up British universities to prod- 
uce more scientists; this in itself would 
create more teaching staff positions. 

• Provide research facilities in British 
national and private research labora- 
tories which will satisfy' the national 
need. Generally, Britain must educate 
its own industry, as well as the univer- 
sities and colleges of advanced tech- 
nology, he said, to provide the careers 
for science graduates already provided 
by more forward-looking firms. 

• Concerted effort must be made to at- 
tract emigrants back to responsible posts 
in the United Kingdom. 

• First step toward retaining British sci- 
entists “would be to put an end to the 
constant depreciation of everything Brit- 
ish that I hear daily all around us.” 

• Bend all efforts to meeting the gov- 
ernment’s goal of 20,000 new, qualified 
scientists and engineers a year by 1965. 
Scientific Projects 

Lord Hailsham stressed that Great 
Britain docs not lack for scientific proj- 
ects to engage the interests and talents 
of these graduates. He cited: 

• Ariel 1, the British research satellite 
now in orbit, with another scheduled 
for launching this summer, and a third 
being designed. 

• British share in the European 
Launcher Development Organization 
(ELDO). 

• Authorization of two new radio tele- 
scopes at Manchester and at Cambridge. 

• Approval of a new electron laboratory 
for the National Institute of Nuclear 
Research, and provision for three more 
nuclear reactors for use in universities, 
along with construction of a pilot plant 
for removal of strontium 90 from milk, 
and development of a prototype steam- 
generating heavy water reactor. 

• Breeder reactor, for production of 
plutonium, at Dounreav currently is 
working at six times the power of any 
other fast breeder reactor experiment in 
the world. 

• Government support to build a super- 
sonic transport in concert with the 
French, and Britain’s important lead 
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EARTHSET 


The selection of Grumman to design, develop and fabricate the NASA Lunar Excursion Module (LEM) 
which will be used to achieve the Apollo program’s goal of landing astronauts on the moon, opens a 
new chapter in the conquest of space. Boosted by a three-stage Saturn C-5 vehicle, the Apollo spacecraft 
| will enter lunar orbit and LEM will separate from the spacecraft to begin its 
I epoch-making descent to the lunar surface. 

At Grumman the projects and products of the future are taking shape now. 
As the technical challenge grows, so does the ‘lead time’. Engineers and scien- 
tists who ponder where they will be in the next decade would do well to con- 
sider their prospects now while unprecedented opportunities exist in the fol- 
lowing areas. 







GRUMMAN 


AIRCRAFT ENGINEERING CORPORATION 
Bethpage • Long Island • New York 
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The F-lll, bi-service tactical fighter for the Air Force and the Navy, 
offers opportunities for stimulating assignments in virtually every 
engineering and scientific discipline. ■ General Dynamics/Fort Worth 
is actively seeking graduates to participate in this and other projects 
as we continue pioneering the technological development of the South- 
west. If you qualify, send a resume of your training and experience to 
General Dynamics/Fort Worth, P. 0. Box 748, Fort Worth, Texas. An 
equal opportunity employer. 


GENERAL. DYNAMICS | FORT WORTH GIIIIIIIID 


Hovercraft Pact 

Vicliors-Armstrongs (Engineering) V.V3 
Hovercraft tins been signed with Mitsui 
Shipbuilding and Engineering Co., of 

Vickers currently is designing a VA-4 
model which could carry more than 100 
passengers; V.A-3 version carries 75. 


time in developing operational vertical 
takeoff and landing aircraft. 

Lord I-Iailsham’s stand came under 
attack from Lord Shackleton, who 
charged: 

"It is quite absurd to suggest that 
the need for these high quality scien- 
tists is the result of a failure in the 
American educational system. The fact 
is that they arc a wealthier nation. They 
have more resources and arc prepared, 
like any large firm, to go out and buy 
the brains . . . mainly [the British sci- 
entists] leave because of the opportuni- 
ties for research.” 

Another facet of British scientific life 
—the large research establishments main- 
tained by the government— came under 
fire from Viscount Gildecotc. deputy 
managing director of British Aircraft 
Corp.. who declared: 

"It seems to me that there is a risk 
that we are not getting full value from 
the work done by the scientists and en- 
gineers employed in some of our govern- 
ment supported research organizations, 
owing to the inflexible establishments 
—establishments in the sense of man- 
power allocations. For example, in 
many cases the recruitment of five to 
six technicians or clerical staff will be 
of much more value than the recruit- 
ment of two qualified scientists or tech- 
nologists. and they will cost roughly the 


Research Work 

In a reference to the importance of 
research work. Lord Caldecotc cited 
the importance of the so-called “tech- 
nological fallout” from defense and 
space activities: 

“. . . Vast sums of money are being 
spent in the United States on space re- 
search and exploration, in addition to 
the normal defense budget. It is easy 
to criticize that expenditure as being 
wasteful, as being purely for prestige, 
for "keeping up with the Joneses." but 
there is no doubt that the resultant 
benefits are startling and arc leading 
to rapid advances in other fields," Lord 
Caldecote said. 

Much remains to be done. Lord 
Caldecote said, in giving the British 
scientists his proper place in society, 
lie said "'there is still a tendency to 
keep scientists out of the direct line 
of authority and decision-making in the 


Julian Amcry. the Minister of Avia- 
tion, claimed that the movement of 
scientists abroad from the aviation in- 
dustry and the government research es- 
tablishments was small. The govern- 
ment. he said, had lost only four men 
in this field in the last five years. 

"Both in our establishments and in 
industry." Amery said, "our research 
scientists have had a challenging job 
to do, and this has made up to a con- 
siderable extent any difference in sal- 
aries which we have been able to offer.” 
Talent Broadened 

Criticism of emigration was not uni- 
fied in the House of Lords. The Earl 
of Halsbury contended that service in 
the U. S. was beneficial in broadening 
scientific talent. 

Leader of the British opposition La- 
bor Party. Harold Wilson, said: 

“If British industry gave as much 
status to the scientist as it gives to the 
takeover bidder and advertising mana- 
ger, we should not only stop the drain 
overseas, we should be winning, not 
trailing behind, in the nice for tech- 
nological supremacy.” 

One American personnel counselor, 
David J. P. Zogbaum. who represents 
67 American firms as European director 
of Careers, Inc., claimed that British 
scientists approximatclv double their 
salaries by emigration. The primary 
reason, however, is the opportunity for 
greater research facilities, lie said. Two 
newspaper advertisements for scientists 
each received about 1,175 replies, ac- 
cording to Zogbaum. 

Fourth Deep Space 
Tracking Station Set 

National Aeronautics and Space Ad- 
ministration will establish a deep space 
tracking station eleven miles southwest 
of Canberra, Australia. This facility will 
be the fourth link in NASA’s deep space 
tracking network, which consists of sta- 
tions near Johannesburg, South Africa; 
Goldstonc. Calif, and Woomcra. South 
Australia. Research Establishment of 
the Australian Dept, of Supplv will op- 
erate the station for NASA. 

Manned space flight and scientific 
satellite tracking stations also will be 
built at Carnarvon. West Australia, and 
Darwin, Northern Territory. These fa- 
cilities will assist with tracking and 
communications for Project Gemini and 
for data gathering from the Eccentric 
Orbiting Gcophvsic.il Observatory 
(EGO) and the Orbiting Astronomical 
Observatory (OAO). 

NASA Australian stations arc oper- 
ated under the Feb. 26, 1960, space co- 
operation agreement signed by Austra- 
lia and the United States, which has 
been amended to specify new stations 
in Australia. 
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SEARCHLIGHT SECTION 


FOR SALE/LEASE 

DC-7's 99 Passengers 

AF "O" time since O/H. 
Includes all engines, props, 
etc. AVQ-10 radar, com- 
plete airline radios. 5512 
gals. gas. 

DC-6B 98 Passengers 

Long range. Overseas 
equipped. 

CONSTELLATIONS 

We have one of the largest 
inventories of Connies 
available anywhere: 0-49, 
749-A, 1049-A, 1049-G, 
1049-H. 80 passengers, 
90 passengers, 107 pas- 
sengers. 

AIRFRAME and 
ENGINE PARTS 

Deal with the supplier who 
has the largest stock in the 
world! Parts for P. & W. 
1830, 2000, 2800. WAC 
1 820, 2600, 3350, BA, BD, 
DA, EA. Douglas and Lock- 
heed aircraft parts. ALSO: 
O.H. ENG. 

CALIFORNIA 
AIRM0TIVE C0RP. 

7139 Vineland Ave., 
No. Hollywood, Cal. 

Phones: 

POplar 5-6202 TR 7-1564 


DC-6A/B CARGO OR COMBINATION 

FOR SALE, LEASE, OR CHARTER 

• LONG RANGE FUEL CAPACITY 

• MAXIMUM GROSS WEIGHT 

• FORE AND AFT CARGO DOORS 

• CARGO FLOOR THROUGHOUT 

• PRESENTLY OPERATING WITH AIRLINE 
SCHEDULED MAINTENANCE 

• OVERSEAS EQUIPPED 

ALSO: 

C-46F CARGO AIRCRAFT 

AIRCRAFT SPARES AND COMPONENTS 
FOR DC-3. DC-4. DC-6 

C-46, CV 240. 340, 440 
HI-DENSITY DC-6 INTERIORS 

AAXICO AIRLINES, INC. 

AAXICO SALES, INC. 

MIAMI INTERNATIONAL AIRPORT 
P. 0. BOX 48-875, MIAMI 48, FLORIDA TU 7-1541 
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LETTERS 


Airline ‘Thumbs Up’ 

I would like to comment belatedly in 
regard to the previous 


cate such efforts. This is belatedly evaluated 
on completion of my first commercial jet 
flight, admittedly late in regard to the 
national activity capability. Nevertheless, 
tins was accomplished via three major sched- 
uled air carriers, and I would like to give 
an unqualified, thumbs up, to the comfort 
and operational aspect of this trip. The 
flight operation was surely assisted by the 
normal tail position pilot/passenger anxieties 
which come out during IFR descents, and 
Denver snowstorm approaches. However, 
the whole show in this case was conducted 
very well even with the minor departure 
and arrival delays. In line with meeting 
schedules. I guess I would rather defy any- 
one to present an example of any schedule 
or event being met during recent years, and 
subsequently we've all learned to live with 
and accept. 

The personal comfort and service ex- 
perienced were excellent and more than 
this passenger thought necessary. 

In examination of this subject, para- 
doxically the airline operation policies, 
voluntary and imposed, have caused great 
dissension from flight personnel organiza- 
tions on the three and four crew justifica- 
tion. At the same time, we casually accept 
on such flights passenger comfort r 


deplane from terminal areas built in Roman 
splendor, set in multi-class sections, com- 
plain of their cold pigeon under glass and 
only too quickly point out deficiencies of 
flight personnel and operations schedules 
between martinis. At the same time, we 
wonder why less than 50% of the nation's 
population utilizes air transportation. 

Would it be sacrilegious to suggest that 
we indicate to CAB and all downstream 
agencies that we just provide the most rea- 
sonable air transportation from point A to 
point B at which the operator derives a 
reasonable profit? 

In further investigation, we sacrifice op- 
erational safety by requiring noise abatement 
programs; we provide necessary ATC navi- 
gational facility and control center expendi- 
ture legislation only after justification by 
aviation accidents, while again paradoxically, 
we speak of the need of more comfort 
requirements. 

Additionally, we speak of supersonic 


of a billion-dollar SST development effort 
as "You ain't seen nothin' yet." 

Before accusations that this w-ritcr is of 
the anti-advancement school, let s take a 
long realistic look at the need for the high 
speed national prestige status symbol now- 
in effect and those actually required in 


received for the cost. This should be a 
praised against the system which e 
lished th:' 


I this country an air carrier capability 
aiequalled by no nation for the average- 
citizen, with an excellent safety record and 
provided the operator a profit margin which 
has never been equalled bv jet carriers. 

Excepting, of course, the aspect of govern- 
ment subsidies and possibility of putting the 
CAB under the Department of Agriculture, 
and we can all get paid for not flying. in ye 

We arc guided by knowlcdgcablo authori- ether wc 
ties in all technical and professional fields, giving it 

Let’s not continue to break this habit, as I found 

is consistently done with the illegitimate quit and 
aviation child, and listen to authorities who and the over 200 
are .nailable to determine “where 


I can remember when they thought a 
DC-3 could not make money if it stopped 
less than every 500 mi. It was the same 
with the DC-4, “Conny," DC-6-7, Vis- 
count and Electra. Now they have the new 
concept— fly high and long, man, or you will 
run out of fuel, which is probably true, but 
by keeping them up there you soon run 
out of money to buy the fuel. 

They do not need lower fares as a means 
of coaxing people to ride. If they had a good 
product to sell the public would buy it. 
The public never has nor never will buy a 
bad product because it is cheap; instead, 
they will pay the extra and get the guar- 
anteed one. and the airlines today arc trying 
to sell a bad product. The days of Bamum 


c gone. 


“airline' 


imply a, 


Lost Market 


Re; Editorial (“Expanding the Airlines 
Market"). AW July 30. p. 1 1 : 

“ ** !j the facts."— the ’ ' 


The railroads stopped 
look what happened to them. 
I could no longer give it so I 
giving it to my new boss 
passengers I have hauled 
in six months. 1 do not have a pretty 
"stew" to help, cither, and I only average 
1 SO mph. This service includes gum. mints, 
coffee, snacks, and at cocktail hour a little 
nip. 1 operate into airports served by nor- 
mally more than one airline. I strive to keep 
the schedule for the day. tote bags, order 
cabs, and Glass Wax the ship every ten 


it this 


■c than ci 




er pick it 


They n 


ri justifies ition of SST, 
of the international prestige requirement 
and subsequent comforts. It would appear 
from analysis that if we think present costs, 
safety, terminal area requirements, air traffic 
control capabilities, schedules, and airline 
financial returns are out of acceptable limits 


up because they have not found a way l. 0 _. 
people aboard without landing. 

The market I refer to is not new-it is 
the market they once had and would still 
have if these people had a way to get on. 
They are standing on the ground wondering 
why that non-stop. 100-seat beast, with only 
40 people on it won’t come down and per- 
mit them to fill it up. 

I spent 23 years with a large trunk carrier 
(from ramp to the left scat) and quit six 
months ago because the whole business be- 
came so much like a three ring circus you 
could not tell which ring you would per- 
form in next. I am now a corporate pilot, 
and you know what?— I have found where 
10 or 15 fares went (the profit), 
"own" their own airline. This 
can consist of anything from a Cessna 180 
to a JetStar and, no matter which, it is an- 
other ticket down the drain. The man origi- 
nally buys the little airplane for short hops 
and then finds he is taking it on five and 
six hour trips rather than put up with the 
modern air terminal where he has to sit for 
hours until the airline finds it convenient to 
stop and pick him up. Tin's does not count 
theparking problems or the long walk. 

They have big jets and they are fine. 
They also know they cannot live on non- 
stops so they order a small jet for local 
(?) service, but before the thing is off the 
board it weighs 150,000 lb. That's small? 
Half the airports in the country can stand 
only a certain amount of walking on with 
this much weight, not to mention length of 
runway, and these arc the places that 
these 10 or 15 fares per plane are going to 


the fact that most of these people call the 
boss to see if I am going before they buy a 
ticket on a 600 mph. magic carpet. I choose 

the fare— which they would get back via 
the swindle sheet— but because we give serv- 
ice. 

The airlines better wake up to the fact 
the public is not going to run to them, but 
that they will have to run for the public. 
How to do it? Well, that is another story 
and it does not take a Univac machine to 
get the answer, either. 

(Name withheld bv request.) 

Ex-Airline Captain 
New Orleans, La. 


Fight for Survival 

Many thanks for the excellent editorial 
“The Real Change in Cuba” (AW Mar. 4. 
p. 17). It is a pity that your editorials are 
limited to us in aviation, not nationwide. 

In the days when unions are striking for 
three days work week and featherbedding, 
and every product of American industry is 
being surpassed by foreign products (photog- 
raphy. cars, industrial machinery, mining— 
you name it), it would be good for everyone 
to realize that the fight for survival is on— 

Your editorial is beautifully ‘balanced’ 
by the "P. D.— Quick” (letter) on the last 

much longer will this country toler- 
ate the worship of quick and dirty buck at 
the expense of survival? 

Secane S pa!'’' 
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. . . without the dimension of time. Performing to standards month after month, 
year after year, is the true measure of reliability. It is, in fact, the true measure of 
Brush Recording Systems that have documented much of the information from vehicles and satellites 
since the beginning of the space age. That’s why Brush is able to design Recording Systems that 
originally meet MIL specs . . . Analog Recorders . . . 120 channel Operations Monitors and the combination 
AN/SEQ Recorder that simultaneously records both analog data and sequential events. Vital components 
in every standard Brush system conform to these rigid requirements; pen motors, transmissions, 
circuit boards, hardware and wiring. This capability and experience is unmatched in the industry. 

Before prototype design becomes a problem — write Brush for complete details. 
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For 

any 

semiconductor 

test 

or 

measurement 



Fairchild 
has the 
widest 
selection of 
equipment 
in the 
industry. 


Fairchild offers the most complete line of semi- 
conductor test equipment available— from single- 
parameter, go/no-go testers to multiparameter, 
direct readout testers and sorters with data logging 
capabilities. These instruments were developed by 
Fairchild for its own use and to its own high manu- 
facturing standards. Now, with reliability and accu- 
racy proven through extensive factory use by many 
other companies as well as Fairchild, they have a 
wide variety of applications for any producer or user 
of semiconductor devices in large quantities. Their 
speed and simplicity of operation allow relatively 
unskilled personnel to test, in some cases, thousands 
of devices per hour, making possible economical 


100% incoming, final production, device evaluation 
and quality control inspection. The entire line features 
a unique Fairchild method of pulse testing, which 
assures the accuracy of high current tests by elimi- 
nating junction heating effects. ■ Write for informa- 
tion on the complete line of Fairchild test equipment. 



FAIRCHILD 



SEMICONDUCTOR 
(I N STR U M E NTATI O N) 


844 CHARLESTON RD„ PALO ALTO, CALIF., DAvenport 1-8088 ■ TWX: 415-492-9414 ■ FAIRCHILD SEMICONDUCTOR, A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


